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Method of raising a sunken vessel by passing chains under it and securing them to pontoons. 


SALVING THE STEAMER ‘JOSE.’’—| See page 178. | 
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Relative Sea Strength of the United States 


CCORDING to the latest estimate made by out 
ndmirable (Office of Naval Intelligence of the 
Navy Department, the United States has 


already vielded the position of second in = naval 


irength among the navies of the world to Germany 


This is true, even if we take into consideration the 


battleships already built, and it is startlingly true, 


when we consider both the battleships built and those 


under construction At the present time Great Britain 


possesses fourteen battleships of the dreadnought type, 


Germany eight, and the United States seve Great 


Britain has eleven such ships under construction, Ger 
States five In bat 


nine and the United oniy 


many 
tleships of the pre-dreadnought type, such as the “Con 
“Maine, 


twenty-one and the United 


necticut, Georgia” and Great Britain pos 


sesses forty-one 


ceermany 
States twenty-five, which gives us a superiority of five 
ships of this cliss over Germany. The pre-dreadnought 


battleships, however, because of their inferiority in 


speed and gun power will be at a great disadvantage 
battle against the 


when they come to lie in line of 


modern ten- and twelve-gun dreadnoughts Even on 
a basis of the total tonnage of all ships completed, Ger 
still bes a decided lead over the United States 
1,888,414 tons, fol 
with 757,709 tons, the United States 


619,512 


many 


Great Britain heads the list with 


lowed by Germanys 


755,400 tons, France with tons, and 


with 


dapan with 438,067 tons 


When we come to consider the vessels which are now 


under construction, the great activity of Germany and 


the comparative inactivity of this country produce a 


marked difference in the comparison If all vessels 


now building were completed, Great Britain would 


lead with 2.460.678 tons, Germany wonld be second 
With 1.146.258 tons, and the United States would be 
third with 014,744 tons, France would come next with 
SOL2i1 tons, and Japan fifth with 617,0S3 tons Of 


dreadnought battleships and battle cruisers combined, 


Great Britain would possess thirty-six, Germany, twen 
ty-five, and the United States, twelve only—less than 
one f the strength of Germany, and just one third 





the dreadnought strength of Great Britain 

In the presence of these figures, it is simply bewilder 
ing to attempt to understand the attitude of the Llouse 
of Representatives in its attempt to prohibit the con 
struction of mere battleships In one single week Con 
gress bas seen fit to reaffirm the Monroe Doctrine and 
tv repudiate the pledges of a treaty, the ink of Whose 
Statesmanship of this 


If it is the policy of 


signatories ts searcely yet dry 


kind can seureely be called pacific 


up treaties and ery “hands off” from 


promising fleld remaining for colonial exploi 


this policy should surely be backed up with 





those armed forces which are necessary to render it 


successful We believe there never was a time when 


the United States so greatly needed a strong navy as 


she dves at this critical stage of het 


progress toward 


her ultimate dominant position among the world 


powers 


America’s Need for an Aerotechnical Institute 


HE inventors and builders of air craft in this 


country feel keenly the want of experimental 


data to form a rational basis for their structural 


designs; the users and students of air craft experience 


an equal want of adequate and disinterested compara 
tive tests of existing craft, appliances and accessories. 
There is, therefore, a general desire for an American 


institute that shall meet these wants in 


thorough manner, an institute 


aeronautical 
the broadest and most 
not for training aviators or instructing engineers, for 
this is already done in several places, but primarily for 
producing and disseminating aeronautical science. 

countries excellent laboratories 


In European some 


for aeronautical research are privately endowed and 
conducted in the interest of civil science and construe 
tion; others having governmental support are intended 
purpose and may not 
The 


demanded in 


primarily to subserve a military 
be readily available, if at all, for civilian use. 


latter kind are, at present, not strongly 


this country, either by the army or the navy. Hence, 
if a federal appropriation for the advancement of aero 
made at all, it should be alloted to 
Bureau 
The lat 


federal 


nautical science be 


one of the civil establishments, such as the 


of Standards, or the Smithsonian Institution. 


ter can receive both private endowments and 


grants, has sufficient building space, an aeronautical 


Langley workshops, not to men- 


tion the Hodgkins fund of $100,000 for studies of the 


library and the old 


atmosphere 


If an aeronautical institute were privately founded 
it should 


power to the best in 


have an endowment equal at least in pur- 


chasing Europe, say twenty to 


thirty thousand dollars a year; its directorate should 
include representative men alert to the needs of aero 
practically inde- 


if affiliated 


science and industry; it should be 
pendent in its finances and government, or 
with a great seat of learning, should not be dominated 
by the president or teaching corps, or in any sense 
made a dependent of, or mere adjunct to, some scientific 
department 

Whether 


mental, or 


established by govern 
both, 


American 


private means or 
our people require is a repre 
staff of 
trained specialists, provided with adequate apparatus, 
formule, and 


what 


sentative institution “in which a 


shall furnish physical constants, laws, 


empirical data of substantial and permanent value to 


the engineer, the inventor, the manufacturer, whose 


energies should remain free to employ such knowledge 


to the advancement of important industrial arts; a 


laboratory where complete and reliable tests and re- 


ports shall be made upon all classes of actual air craft 
that may be worthy of study and development; an 


institution surrounded by ample maneuvering space of 
land and water, and preferably adjacent to a govern 
mental flying ground, available with hangars and shops, 
to all civilians worthy of assistance; a center of scien- 
tific and practical activity, where at all times may be 
witnessed the most accurate researches and most ex- 
haustive tests; where the knowledge so gained shall 


be disseminated by publications, by oral communica 
tions, by exhibitions of apparatus and instruments, of 
photographs and drawings, 


materials and models, by 


in a word, by all the facilities of the aerodrome, the 
show room, the library, and the assembly room.” 

The foundation of a national institute so comprehen- 
sive and thoroughgoing would greatly promote a direct 
mode of locometion, and would consti- 
bear the 


But unless an individual 


and universal 


tute a monument fit to name of the most 
munificent patron of science. 
will endow such an institution adequately to meet all 
requirements for many years, it will be better for the 
establishment 
buildings and endowment fund that 


the cumulative 


votaries of aeronautics to initiate an 
comprising such 
it shall be capable of ample growth by 
contributions of many individuals or associations, and 
by occasional grants from the federal government. Bet- 
ter no aerotechnical institute than one too meagerly 
furnished with men or resources to meet the practical 
needs of the community and to make substantial con- 
tributions to the science in which America once enjoyed 
leadership. 
Hon. W. G. 
Representatives for the 
appropriation for an 


Sharp, in an able appeal to the House of 
encouragement of aviation, 
aeronautical 
with 


recommended an 
laboratory, and the Aero Club of America 
the indorsement of prominent scientific bodies, pledged 


has, 


itself to secure the endowment of such an establish- 
ment. The SclentTiric AMERICAN commends the movye- 


ment most heartily. 


The Possibility of the Oil Engine 


HE internal combustion gasoline engine is being 
developed as much in the United States as else- 
where, and the Junkers oil engine, the most re- 
cent challenge of the reciprocating heat motor, may be 
career on this side of the 
electric central 
reported, 


expected to have a great 
Atlantic. 


station 


engines in 
are already 


Occasional oil 
engines 


room attendant can operate 


service—Diesel 


and any class of engine 
them successfully. 
knows but the 


also, who 


For marine 
staunch ships that will some day be launched to revive 
the ancient glory of the American merchant marine will 
be equipped 


propulsion 


with oil engines. Our own fuels and 





——— i . 


those of Europe and Asia will supply the tanks of these 
vessels, with the great oil fields of other parts of the 





globe to fall back upon, including the vast supply in 


Borneo. Oil is the coming fuel for propelling Vessels, 
It is cheap, it saves space and weight, it requires a 
smaller crew, and it is incomparably preferable to Coal 
in point of cleanliness. Roughly speaking, in the ojj 
engine one ton of oil equals 3% tons of coal, the econ- 
omy being higher as the size of the engine is increased, 
In order to compete with oil, coal must be obtainable 
at thirty-nine cents per ton. As a power auxiliary for 
sailing craft the new engine should find a great field 
where steam has not had a very extensive application 
rigging a temporary 
the long time required to get up steam in ap 


owing to the inconvenience of 
funnel, 
emergency, and the valuable cargo space taken up by 
the coal bunkers and the boiler. The oil engine, op 
the other hand, is always ready for instant use, no 
required, the from the cargo 
is but a small part of the whole, and the ojj 
fuel can be stowed where it would be impracticable 


While these advantages are shared by 


funnel is space taken 


capacity 
to carry coal. 
the gasoline auxiliary, the new oil engine leads in the 
he extreme simplicity of 
the engine, overhaul- 
ing, the absence of any ignition mechanism, differentia] 
and the system, 


far lower cost of its fuel, in 


seldom necessitating repairs or 


or reverse gear, excellent cooling 


The Needs of the Bureau of Chemistry 


HAT shall be said of the powerful division 


chiefs in the Bureau of Chemistry, who, 
charged with safeguarding the health of 
ninety million people, fail to gather  scientifie 


evidence of a character that would enable the 


courts to bring dishonest food manufacturers, criminal 
beverages, and adulterers of 


dispensers of injurious 


heaiing drugs to book? And what shall be said of a 
that 
Doolittle to squander 


alyses and to bring actions that any open-minded law- 


government permits a Bigelow, a Kebler and a 


public money in worthless an- 


know are futile? Only the press can rouse 


sense of the grave risks incurred by 


yer must 
the public to a 
the maladministration of the Pure Food and Drugs Act 
for which these three mer are largely responsible; but 
the public press knows nothing of science and publishes 
nothing but praise of the inept officials who control 
the Bureau of Chemistry. 

f the Bureau is in part 
which has made scientific work 


The organization « 
situation 


respon- 
sible for a 
present those who are charged 


almost impossible. At 


with the investigation of food and drug products are 
subject to the authority of Bigelow and Kebler, of offi- 
cials, in a word, in whose hands mainly lies the fate of 
the Food and Drugs Act. What could be more admir- 
Is not this the practice of every manufacturing 
the Bu- 
store, where such a system 


able? 
establishment? It so happens, however, that 
reau is not a department 
might operate well, but a scientific institution, intrusted 
with highly important investigations that concern every 
man, woman and child of the ninety million people who 
constitute the population of this country. And it so hap- 
pens that the division chiefs or their agents prosecute 
Pure Food and 
sure of 


manufacturers for violations of the 
Drugs Act, not as scientific men, absolutely 
their facts, but as district attorneys. Like district at- 
torneys, for the game of prosecuting, 
and measure their efficiency rather by the number of 
actions brought than by the character of their scien- 


they care only 


tific work. 

Under the present system the subjects for investiga- 
tion are assigned to subordinate officials by the very 
division chiefs who are eventually to prosecute mant- 
facturers guilty of fraud. The success of the division 
chiefs in court depends on the scientific findings of 
those who are assigned to the cases. If the division 
chiefs were men of any scientific standing, men who 
cared only for the scientific facts, the system might 
still be effective. But, caring chiefly for prosecutions 
and little for scientific truth, it can be imagined how 
little they The publie is vitally in 
terested in the proper enforcement of the Pure Food 
and Drugs Act, and consequently in the scientific in- 
vestigations of the Bureau of Chemistry. 


eare for research. 


Waste in Paper-making.—Chemists attribute the 
great rise in the price of all sorts of paper in recent 
years largely to wasteful methods of manufacture, which 
for the most part the mills care little or nothing about 
checking. One well-known chemist said the other day: 
‘‘Some years ago I made a contract, after much trouble, 
with a large paper mill. The first thing I did when I 
went to work was to collect samples of all their waste 
waters and determine the amount, proportion and kind 
of material that was going into the stream. This mill 
had never paid, though it was well located. One reason 
for their failure to pay a dividend, I found, was that 
17 per cent of the product was floating off down the 
river. I told the manager about it. Well, he paid 
my salary for a year and never allowed me to come into 
the mill again.” 
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Electricity 


German Regulation of Wireless Telegraphy at Sea.— 
The new official regulations, requiring all German pas- 
senger steamers carrying a minimum of 75 persons, in- 
cluding the c:ew, to be equipped with wireless telegraph 
apparatus of a transmitting radius of 100 naucical miles, 
will go into effect on October Ist. 

Heating Churches by Electricity.—Owing to the large 
amount of water-power in Switzerland, electricity can 
be applied to a good advantage and a low cost, for 
heating buildings, and it is stated that it is also being 
used in a number of instances for the heating of churches. 
Among these are the churches of Walfhalden, Schwell- 
brunn, Arosa, Sils, Brugg, Aengst and others. 


Sweden’s Hydro-electric Development in 1911.—The 
newly-erected hydraulic plants in Sweden for the last 
year amount to nearly 40,000 horse-power, and to this 
is to be added the extension made in the former plants 
during the year, which makes a total increase of 67,667 
horse-power as against 62,385 for the preceding year. 
These figures relate to electrie power plants installed 
by private companies. The height of the fall which 
is used here varies up to 240 feet, and in general it is 
under SO feet. 

A Large Electric Plant in Brazil——A company has 
recently been formed for the purpose of constructing 
an electric power plant in Brazil which will be one of 
the largest in South The hydraulic station 
is to be located on the San Francisco River and the 
power will come from the Alphonso falls. It is stated 
in the French technical journals that the size of the 
plant during the initial period of operation will be 
about 200,000 horse-power, but at a later date the 
station may be extended so as to produce as much as 
1,300,000 horse-power. 


America. 


Pekin’s Telephone System.—The telephone service 
of Pekin has been commenced by the installing of two 
which are laid out for a total of 
There are about 3,000 subscribers 


central exchanges 
6,400 subscribers. 
in the Chinese and the Tartar quarters, and the remain- 
ing quarters are to be wired up at a no very distant 
period. It is to be noted that the two exchanges are 
constructed by the government and are being 
operated by it. The legations already had many private 
telephones, and these are now connected to the above 


now 


exchanges. 

Wireless From Balloons.—A German 
experimenter, H. devised a method of 
using wireless telegraphy upon spherical balloons. He 
places a wire around the balloon body so as to form 
a vertical loop, also a second wire hanging down from 
the basket. More recently he has found it best to at- 
tach the loop wire to a band of stout canvas and then 
to lay this around the balloon bag so as to attach the 
band to the network and avoid putting the wire directly 
upon it as this might cut into the balloon. It is much 
better to have the loop lying to one side and not directly 
over the center, so that the wires coming together into 
the basket are away from the gas valve and are less 
likely to cause a fire. 


Telegraphy 
Mosler, has 


Electric Steel Production in Norway and Sweden.— 
In Norway and Sweden there is considerable activity 
at present in the way of electric steel production. There 
are two new steel works with electric furnaces shortly 
to be erected which propose to turn out 16,000 tons 
annually during the first period, and this will no doubt 
be increased later on. One of these enterprises is carried 
on by the Stavanger Steel Company, which is capitalized 
at $1,200,000, and it is now arranging to secure 2,500 
horse-power in electric current from a local hydraulic 
plant. The new works will include an electric furnace 
of the most recent design for steel production, with a 
rolling mill, steam hammers and foundry for steel 
casting. It is expected to turn out annually 1,600 tons 
of rolled steel, 300 tons forged steel, 600 tons cast steel, 
and 700 tons diverse. The second enterprise consists of 
an electric steel plant near Arendal and it will use 
current from the Boilejos hydraulic plant. 

The Electric Furnace and Ferro-silicon.—The electric 
furnace process can be used to a great advantage in 
obtaining compounds of iron and silicon or ferro-silicon, 
and it is even possible to produce pure silicon in this 
way. The usual blast furnace methods are said to give 
& maximum of only 20 per cent silicon in the compounds 
obtained, but much more is given by the electric process. 
Besides, the impurities such as calcium, manganese, 
carbon and others are much less than before. It is 
noticed that ferro-silicon containing less than 30 per 
cent or more than 65 per cent is stable, but products 
lying between 30 and 65 per cent are easily decomposed. 
From a chemical standpoint it is admitted that there 
are at least three different silicides of iron, and perhaps 
two others. The present process is now being operated 
in Europe and is covered by patents, the electric furnace 
somewhat resembling a calcium carbide furnace, but 
it is found that a large-sized furnace is essential to 
Obtain the proper results. Such must also be operated 
near to the center of raw material, with good transport 
facilities for the finished products. 


Science 

Drinking Cups For Horses.—_-The New York Bureau 
of Municipal Research announces that hereafter indi- 
vidual drinking cups and shower baths are to be used. 
The Bureau points out that among the 90,000 horses 
that perish every year in Manhattan no less than 6,500 
succumb to glanders which is communicated by filthy 
horse troughs. 


The Death of Schleyer.—On August 20th there died at 
Constance, Baden, Johann M. Schleyer. In 1879 he 
invented Volapuk, an artificial language that was as 
much spoken about in its day as Esperanto is now. His 
Volapuk was the first artificial language that attained 
any measure of practical success. When the third Vol- 
apuk Congress was held in 1889 two hundred and eighty 
three societies had been formed in various parts of the 
world to spread its use. 


Prof. Frost Receives a Degree from Cambridge. 
Prof. Edwin B. Frost, the director of the Yerkes Ob- 
servatory, while a delegate to the 250th anniversary 
of the Royal Society was given the honorary degree 
of D.Se. from Cambridge University. Prof. Frost will 
spend the year abroad in England and Germany. In 
his absence, Prof. S. Alfred Mitchell will be at Yerkes 
Observatory, having been granted a Sabbatical year for 
that purpose by Columbia University. Prof. Mitchell 
is well known to our readers from his contributions to 
the Scientiric AMERICAN on astronomical subjects. 


Barring Insects.—On August Wth the House of 
Representatives passed a bill introduced last May by 
Representative James S. Simmons of Niagara Falls, 
N. Y., regulating the importation of plant products. 
Under this bill it will be unlawful for any person to 
import into the United States any nursery stock except 
under permit from the Secretary of Agriculture and 
under conditions and regulations prescribed by him 
The United States is the only great power without pro- 
tection from importation of insect-infested or diseased 
plant stock. 
but diseased plants, have as yet, not been barred. 


Diseased livestock is excluded by law, 


The Origin of Nove.—In the monthly notices of The 
Royal Astronomical Society for June, 1912, Prof. E. E. 
Barnard of Yerkes observatory has a paper on “ Micro- 
metrical Measures and Focal Peculiarities of Nova 
Lauerte (Espin).’’ In the course of his paper, Prof. 
Barnard objects to the theory that the outburst of a 
nova is due to a star colliding with a nebula. He points 
out that photography does not show that the nove 
are in nebulous regions except in the case of Nova 
Andromede and ‘even here the spectroscope throws 
doubt on the nebulosity.”’ Prof. Barnard believes that 
we are probably dealing with real motion caused by 
some foree not yet known. ‘‘Indeed,”’ he assures us, 
“TI think this, like some of the abnormal phenomena 
of the comets reveals to us the effects of new forces 
(call them that if you like) as yet unknown to us, but 
which we must take into consideration, as our knowledge 
of the universe advances.” 


A Catalogue of More Than 100,000 Stars.—At the 
Harvard College Observatory the most extensive astro- 
nomical labor ever undertaken is now in progress. Up 
to the present time, the largest and most complete star 
catalogue in existence has been the Draper Catalogue, 
which indexes about 10,000 stars, with careful details 
concerning their spectra. This catalogue was compiled 
by Mrs. Williamina Paton Fleming at Harvard before 
1891. Since that year, the increasing size of telescopes 
and improvements in stellar photography have so greatly 
increased the number of stars shown upon the photo- 
graphic plates that an entirely new edition of the Draper 
Catalogue, enlarged, and giving the record of each star 
to recent years seemed imperative. Prof. Edward C. 
Pickering, Director of the Harvard Observatory, has 
contemplated such an edition for many months, and in 
October, 1911, the work ‘was begun. Since Mrs. Flem- 
ing’s death in May, 1911, Miss Annie J. Cannon has been 
appointed Curator of the Astronomical Photographs, 
succeeding Mrs. Fleming, and Miss Cannon is in charge 
of the catalogue work. She is directing its progress so 
ably that what several distinguished astronomers feared 
they might not live to see accomplished, wi!l probably be 
completed within five years. She has organized the 
research into divisions and sections, each of which is 
conducted by one or other of her women assistants. A 
vast collection of stellar photographs, giving a complete 
record of the heavens during many years, is available at 
Harvard through the co-operation of its Cambridge and 
Arequipa stations, so that abounding material is fur- 
nished for the catalogue. The work represents an infinite 
series of mathematical calculations, preliminary card- 
cataloguing, notations, charting, ete., which depends 
upon the utmost care in studying and comparing photo- 
graphic plates, identifying stars, and determining their 
degrees of brightness, qualities and classes of spectrum. 
For such work women, says Prof. Pickering, have proved 
their especial adaptability. About 5,000 stars each 


month are indexed on the cards. 





Aeronautics 


Aerial Fleet for the Argentine Navy.—The Sociedad 
Sportina Argentina has made an offer to the Ministry of 
War, Gen. Gregorio Velez, of an aerial fleet, to be sub- 
seribed for by the public, for which purpose 1,500,000 
illustrated post cards will be issued. 


The Utility of Airships in the Treatment of Tubercu- 
losis.—Dr. Flemming, a prominent medical authority, 
at a meeting of the Berlin Aeronautical Association, lec- 
tured on the beneficial effeets of high altitudes on tuber- 
He pointed out that 15 minutes’ exposure to 
the sun’s rays during an airship flight at high altitude 
meant certain death to the tubereulosis bacilli. 


culosis. 


Recording Births in Aeroplane.—That the regulations 
and rules governing aerial travel will be modeled closely 
upon those in use on the sea is shown in the latest set 
proposed by the international committee. It provides 
among other things, that a death or birth occurring on 
an aeroplane or dirigible balloon in transit, must be re- 
ported by the pilot at the first landing place. 


A French Hydro-aeroplane Contest.._The Automo- 
bile Club of France has organized a concourse of hydro- 
aeroplanes on the coast of Brittany and around the island 
of Jersey. This will be one of the most interesting events 
of the year in the way of sport and also from a technical 
standpoint. It has received the patronage of the Minis- 
ter of the Marine who is to send a fleet of torpedo boats 
to accompany the flights as well as two battleships which 
will be stationed in the bay of St. Malo. The British 
Admirality is expected to co-operate in the movement 
The Automobile Club awards $10,000 in prizes, and 
another prize is awarded by the island of Jersey for a race 
from St. Malo to the island and back. 

The Michelin Cup. 
race for the Michelin Cup representing a prize of $4,000 
On a given 
day the pilot is to cover three separate circuits laid out in 


This year the annual aeroplane 
is to be a combined speed and touring event. 


the region of Paris, with the Bue grounds as a starting 
point. The first circuit is Bue, Rheims, Amiens, Rouen 
and return, and the total distance for the three cireuits is 
750 miles. 
point, and the minimum speed is 36 miles an hour, but 
in fact it will take a speed of 75 miles an hour to succeed 
in the contest. This means an 11 hours’ flight with the 
needed stops, so that the daylight period of 15 or 16 hours 
At all events the flights are 


Gasoline can only be taken on at the starting 


will be nearly approached. 
likely to bring out some high speeds. 


French Hydro-aeroplane Experiments.— During the 
French fleet in the Mediter- 
was fitted out so as to 
This is easier to earry 


recent maneuvers of the 
ranean, the war vessel ‘‘ Foudre”’ 
carry hydro-aeroplanes on board. 
out than in the case of ordinary aeroplanes, as there is 
now no launching platform needed to start up the flyers. 
On the vessel, an overhead crane takes up the flyers as 
they leave the hangar and drops them overboard inte the 
water. The first Nieuport monoplane of this kind piloted 
by Ensign Delage showed quite a success. It is of the 
3-place type end carries a 100 horse-power Gnome motor. 
On one occasion the aeroplane was let overboard even 
during rough water, and it made a number of flights 
above the assembled fleet. One part of the fleet repre- 
sented the enemy in the maneuvers and the aeroplane 
could observe its position and bring back a very correct 
report. Some of the flights with one passenger on hoard 
lasted for 3 hours at a time, flying above Toulon and the 
harbor and along the coast. Admiral Boué de Lapeyrére 
and his etat-major were much impressed with the per- 
formance of the hydro-aeroplanes on this occasion. 


Aviators’ Sickness.—Aside from the mountain sick- 
ness, due to the rarefaction of the air and the muscular 
work done by climbers, and also the balloon disease with 
analogous symptoms but which does not appear except 
at very high altitudes, we now have to take account of 
aeroplane or aviators’ sickness, whose effects have al- 
ready been spoken about. These are due to the rapidity 
with which the maximum height is reached and the still 
greater speed at the descent, that is, the passage from a 
low-air pressure to a higher one. M. Berget, a French 
aeronaut, after speaking of the conditions of the atmos- 
phere in general, also brings out some points on this ques- 
tion. Aeroplanes sometimes reach altitudes of 10,000 
feet in an hour, and here the effects on the ear such as 
humming or cracking noise are about the same as in a 
balloon, but the effect on the respiratory organs is differ- 
ent. The pilot is sooner out of breath and he feels a 
special kind of uneasiness. During the deseent, the 
heart beats are of greater amplitude, but without aeceler- 
ating. A quick descent in a sailing flight at a speed of 
1,000 or 1,200 feet a minute or even more, since Morane 
descended at Havre from 8,000 feet height in 6 minutes, 
causes a feeling of a special kind, or uneasiness, accom- 
panied with humming in the ears. Burning in the face is 
also felt and a severe headache, also the great tendeney 
to sleep which has been before observed. The move- 
ments of the body are sluggish and unskilful. These 
symptoms continue for some time after the landing, and 
the tension in the arteries is noticed to be higher than the 
normal, 
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The Junkers Oil Engine 


A New Type of Motor on the Diesel Principle 


we it. JUNRKERS, of Aachen, Germany, has «de 
velopes 


‘ i remarkable interna combustion engine 
utilizing th ombustion (not explosion) of cheap 
grade liquid fuel vy the compressk ignition method 
of the Diese gi but with certain radical impro 
metits in desig hich give increased efficiency and 
adaptation t }? er purposes 

Just as Wa ix the father of the steam engine in it 
manifold form » in our own day Dr. Diesel is recog 
nized us the irst rker in the field of the interna 
combustion engine burning cheap Tue Now comes the 
Junkers engine i radic: improvement in this field 
Existing engine utilizing cheap fuel olis to generate 
power at ¢ 0 ‘ il ainable in the best con 
steam engines, ha eft much to be desired for ce 


tain stationary and marine applications, and have beet 


inapplicatie te comotive propulsiot The need 
been for an engine hich could generate chexp powell 
from iow-xgradk iis down to even the asphaltum ol 
and their residu: not ol for a stutional nul 
poses, but for propelling vessels under practical cor 


MOmMOTLVES 





ditions and for driving 


This need vy filled in the Junkers oj ‘ 
(Fig. 0%). in which the combustion of the fuel charae 
in il Slinitie ¢ inaler ires two Pistols } Opposite 
direction Che cylind i t sim] tube, open to tl 
atmosphere t both end no e¢viinder heads, no stuf 
fing-boxe \ es ith mechanism rhe great 
superior heat efficien: high aggregate piston wands 
with lew speed of each separate piston, bette ive 
ing and cooling and lower cooling losses, and the i 
sence of valves cnable this engine to show marked 
reduction of weight per horse-powet! dlown to less tha 
one half, in seme en one quarter ind a decided 
increase in efficiency when underloaded and in overload 
capacity The design allo higher speeds and also a 
greater range of contre of speed Actual engines i 
use include the propelling equipment for twelve ocen 
going vessels ne under construction, stationary 
Zines being manufactured by prominent European con 
panies At present a locomotive of 2,000 horse-powe 
designed for a speed of 125 kilometers per hour, and 
weighing less that steam locomotive is under Con 
structioi The field open to this type of prime move! 
is tadicated b the fact that it consumes any chen 
liquid fuel, even including asphaltum crude oils 

Without dwelling on technical details, the fundamet 
tal principle of operation of the Junkers oil engine ma 
be understood by an inspection of the annexed sche 
matic diugrams (Figs. 1 to 5) of a single eylinde 


engine—cylinder and. pair of pistons, and the connect 
ing rods amd cranks of the engine in five successive 
positions throughout one revolution—in conjunctio 
with the tudieator card (Fig. 6) 

The arrangement of parts in the five diagrams 
Clear on first inspection in all but one feature Phe 
obvious features are the open eylinder without cyli 
der heads, the two pistons moving alternately outward 
that is away from each other, and inward or toward 
veach other, the left-hand piston | being connected 
directly to the middle one of three cranks and the 
right-hand piston //, being connected to a cross head 
aud a pair of parallel connecting rods to the two oute 
of these cranks LSO degrees from the middle crank; and 
the mevement of the pistons, successively outward and 
inward, thus turning the main shaft The object of 
the ports Mand V will be understood as the operation 
of the engine is traced through one complete revolution 

The engine works on the two-cycle principle In 
Fig. 1 the pistons are at the inner dead 


center, and the combustion space betwee! 
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(Reading from top to 
diagrams showing operation 


Typical indicator card. 
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Elementary plan of two-cylin- 
der horizontal tandem engine showing 
connecting-rod system for the two inner 
pistons operating on the side cranks. 














Elementary side elevation of 
two-cylinder engine showing connect- 
ing-rod system for the two outer pis- 
operating on the center 











\, allowing fresh air to enter and to scavenge the 


eylinder. These conditions are maintained until the 


pistons, having passed the outer dead center (Fig. 4) 
begin to come back on the return stroke. In Fig. 5 the 


inward movement of the pistons has closed both rings 


of the ports and the compression stroke begins on a 
eylinder full of cool, fresh air. The compression, F te 
A on the card, heats the confined air to such a tempera- 
ture that the fuel, injected shortly before the point A 


is reached, ignites as it is sprayed into the cylinder. 


The above is the complete cycle traced for a single 


eyvlinder engine of one pair of pistons. In the two- 


eylinder (four-piston) form, which may be built as a 


vertical or horizontal tandem engine with great sim- 
plicity of design, the two inner pistons move together 


und are linked to a single crosshead connected by a pair 


of rods to the two outside cranks, as shown in Fig. 7, 


which is a plan of the engine; the two outer pistons, 


which also move together, being linked by crossheads 


and rods to the middle crank at 1S0 degrees, as shown 


in Fig. S, a side elevation This construction, with 


two pair of connecting rods, in the horizontal and 


vertical planes, respectively, makes every stroke of the 


engine a working as well as a compression stroke. 


It will be noted that the scavenging is thorough, 


and that both the exhaust and the former are accom- 


plished without valves having moving parts. The com- 


pressed air for scavenging and for the fuel spray is 


supplied by auxiliaries driven fromm the connecting-rod 


linkage, which is extremely simple. The cylinders are 


simple castings, and one side of each piston is always 
exposed to the atmosphere and comes to rest at every 


outward stroke in a well-cooled region of the eylinder 


not touched by the products of combustion. This se 


cures perfect cooling and lubrication. Finally, owing 


to the division of the total stroke between two pistons 
in each evlinder, a high piston speed is attained with 
low individual piston speeds, and a long cylinder of 
small diameter, most favorably adapted to thorough 


scavenging and to perfect combustion, may be used. 


The Government Hunts Rats 


¥ lik United States Government is conducting a hunt- 


ing expedition for rats and ground squirrels, which 
so far has cost it considerable money for every animal 


added to the kill. The expedition is in charge of the 


Public Health and Marine Hospital Service, which 
has spent $1,000,000 on the killing, and is continu- 
ing the expenditure to-day at the rate of $14,000 a 
month 

Rats and ground squirrels were picked out for the 
Government's game for the reason that they are held 
responsible for transmitting the bubonic plague which 
broke out on the Pacific coast in 1907, and so effee- 
tively has the hunting been carried on that not since 
109 has a single human being in that seetion of the 
country been affected with the disease. 

In connection with its work of extermination, the 
Marine Hospital Service has conducted experiments in 
the field which tend to show that rats can live an 
indefinite time without water. Three of the animals 
were put on a diet consisting of bread, meat, and cheese, 
but no water, and all were alive and well 60 days after 
the experiment was begun. On the fifteenth day one 
Was given an opportunity to drink, but made no at- 
tempt to do so. When kept without food, but with 
water one rat lived three days; and of six rats de- 
prived of both food and water, all died within periods 

ranging from two to five days. 





them is filled with highly compressed, 
highly heated air as the result of the pre 
vious compression stroke In this posi 


tion the of! fuel is injected in a finely dis 


persed condition igniting and burning 
under constant pressure during the first 
part of the outstroke (from 1 to B on 
the indicator card, Fig. 6). With the sup 
piv of fuel eut of t BR. the working stroke 
continues with expansion of the products 
of combustion from 2B to (, bringing the 
pistons to the position of Fig. 2 At thi 
woint piston | is just about to open the 
ring of exhaust ports MV \s the outward 
motion of the istons continues (( to D 
op the ecard) the spent gase ene e at 
shout at mpheric pressure, and the p 

tion of Fig. 3 is reached, in which the ey 








“Night Wells ”’ 
7 ate age: form of water-hole is found 
4 Ain the deserts of western Australia, 
dry by day, but yielding an abundant sup- 
ply of water by night. The flow of water is 
preceded by weird hissings and sounds of 
rushing air. The phenomenon is dis 
cussed by Dr. Malcolm Maclaren, in the 
Geological Magazine, who has, however. 
personally located and examined only one 
of these wells. He found that the water 
supply occurred in a long narrow trench, 
at the bottom of which was a thin plate of 
gneiss, separated by a cavity from the 
main rock mass beneath. Apparently the 
heat of the day causes this plate to ex- 
pand in the form of a depression, into 
which the water retreats. When it cools 








haust ports are wider and pist: 


H is just about 








1 ring of air-port Fig. 9. 


and contracts at night it forces first air 


An early form of the single-cylinder Junker oil engine. and then water back into the trench. 
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Celilo falls. Completed section of canal in foreground. 


The Celilo Canal 


By W. H. Ballou 


PENING of the Columbia River to 
O navigation from its mouth to British 
Columbia is a project that has been taken 
up energetically and may be realized with 
in a very few years. Steamers now bring 
freight to Portland from Lewiston, on the 
Snake River, one of the Columbia's chief 
tributaries, but an impassible barrier is 
presented at Celilo Falls and the nearby 
rapids, where reshipment of freight is 
necessary 

The most important work in opening 
the Columbia River to traffic is now going 
forward at Celilo, where a canal, on the 
Oregon shore of the Columbia River, S14 
miles long, with 5 loeks, is being built. 
Two of the locks will be placed at the 
lower end of the canal, the total lift at 
this point being 70 feet. Another lock at 
the head of Five Mile Rapids will have a 
lift of 11 feet. A lock at Ten Mile Rapids, 
which will be used at certain stages of 
water only, has a lift of 5 feet, while the 
fifth lock, at the upper end of the canal, 
with a maximum lift of 9 feet, will also 
be required at certain stages of the river. 


























Rock excavation for the tandem locks. 


The head of the Celilo canal. 


road stations and river landings awaiting 
shipment to the Portland market. Great 
economies in transportation will be effected 
if this great tonnage of wheat can be placed 
on board steamers and floated down 
stream all the way to Portland. This is 
ideal transportation, effected at the least 
possible cost. At present a portage rail 
road at Celilo transports freight, both up 
und down the river, past the places in the 
stream impossible of navigation. This ad 
ditional hauling of freight is expensive 
and causes delay 

The canal work is expected to be fin 
ished not later than 1916, and when this 
is accomplished the wheat, hay, fruit, and 
much of the livestock, which comprise the 
chief staple products of the Inland Em 
pire, will find an ideal outlet to Portland 
and thence by water or by rail to the 


markets of the world 


Instrumental Observation of the 
Sun’s Heat 
By the Paris Correspondent of the 
Scientific American 
boy instrument which is being used 
by Dr. J. Dupaigne in France for ob 


serving the heat of the sun presents sey 


The project now under way was authorized by Con but the tests show it to give a greater tensile strength eral interesting features, one of these being a ther 
gress by an act approved in 1905. The cost of the work to conuerete than any natural sand available for the mometer made with a hollow conical bulb. The aim is 


will be almost $5,000,000. The work involves the ex work. 
ecavation of 1,300,000 cubie yards of rock, T50,000 cubic 


yards of sand, 700,000 cubic yards of earth, the con in autumn great piles of wheat sacks are placed at rail 


struction of 200,000 cubie yards of con- 
crete and 5,000 eubie yards of rubble 
masonry. 

The Rivers and Harbors Act of June, 
1910, appropriated $600,000 for continuing 
construction on the canal with a view to 
completing it in 6 years. The new work 
includes the excavation of about 54% miles 
and, in addition, the placing of a con 
erete lining in sections excavated under 
former contracts, as well as the design 
ing and installation of lock gates and ma 
chinery. Maj. Jay J. Morrow, Corps of 
Engineers, U. S. A., in charge of the first 
Portland district, decided, at the time of 
the last appropriation, that it would be 
advantageous to supervise the work di- 
s had 


rectly rather than let contracts, : 
been done previously. This plan was ap- 
proved by the Chief of Engineers, U. S. A., 
and First Lieut. Henry H. Roberts, 
Corps of Engineers, U. S. A., was at once 
placed in local charge of the entire 
project, involving the completion of con- 
tracts already in effect, and the comple- 
tion of work by hired labor. The organi- 
zation of affairs required some little time, 
but construction work was gotten under 
Way in October, 1910, and it las proceed- 
ed steadily ever since. 

In prosecuting the work, careful tests 
have been conducted by the officers in 
charge, to determine the qualities mak 
ing for the best results, and materials 
have been placed in the work strictly on 
their merits. An odd feature is the main 
tenance of a sand-crusher plant, whereby 
Stone rejected from the rock crushers, 
Which crush rocks for concrete, are re- 
duced t 


sund. This is somewhat singu- 
lar from the fact that there are sand 
dunes nearby where this material could 
be secured: but it is found that by manu- 
facturing it, its cost is not only reduced, 


The Columbia River Valley is one vast granary, and chamber 
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Fig. 1.—Diagrammatic illustration of the method of absorbing the sun's rays, 
so caught by the sides of the blackened hollow cone A that they cannot be re- 
flected and lost. The lower sketch is an enlarged view of the cone or funnel. 








SUN RAYS 


concentrated. 

















Fig. 2.—The actinometer in position to receive the direct rays of tne sun. 





to have the sun's rays fall upon a cell or absorbing 
that the effect of the rays will be thus 


An ordinary thermometer, even though 
blackened, will always reflect a good 
part of the rays, and these wili be 
lost. Dr. Dupaigne had the idea of 
making a combined cell and thermom- 
eter. Instead of using a solid bulb, he 
makes a double-walled one in such a way 
that the mercury is spread around in a 
thin layer just as it would appear if put 
between a double funnel, and the stem of 
the funnel extends as a tube so as to form 
the thermometer. When the sun’s rays 
fall into this conical-shaped cavity (A in 
the diagram, Fig. 1), which is blackened 
so as to absorb them, they are not re 
flected again, as they are caught by the 
sides of the narrow funnel, which has a 
“O-ce 


M. Féry, but Dupaigne here applies tt te 





ree angle. This principle is due te 





a thermometer for the first time. This is 
placed inside a Dewar double-walled and 
silvered globe so that the bulb cavity is 
turned toward the sun's rays and the long 
stem of the thermometer extends to the 
rear. The globe acts so as to prevent loss 
of heat. In this way the user is able to 
estimate the heat of the sun under the 
best conditions. It is the quantity of heat 
and not the temperature which is meas 
ured, and such an instrument is a speciai 
form of calorimeter, here shown in Fig. 2 
and named actinometer. 
Night Letters in Italy 

NIGHT letter service similar to that 
A water has become so popular in the 
United States and Great Britain has just 
been adopted by the telegraph system of 
Italy (a state institution) According to 
a law recently passed this service is, for 
the present applicable to a list of desig 
nated places. A uniform charge has been 
adopted of 2 centesimi (about $0.004) a 
word, with a minimum charge of & 
tesimi ($0.116). 
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Burning Up Bad Roads to Make Good Ones 


By C. H. Claudy 


vet muddy 


ro make the loose mass into a road, nothing is needed 
grading with plow or scraper to make a_ high 
in the center and a final compacting by rolling. 
rhe result is a hard surface road which refuses to 
which wears well, costs next to nothing to 
provides a safe bridge through 


repail ind) which 


gumbo” country On either side of the roads all 


vessel would have to be raised at least ten feet before 
it could be towed to a position more favorable for the 
wrecking operations. The “Jose” lay right in the path 
of shipping, and at a point where the tides were so 
strong that work was actually limited to the period of 

slack water at high and low tides. 
The task of raising the steamship was undertaken 
by the Merritt & Chapman Derrick and 











Wrecking Company, and the method they 
employed is pictured in our front page 
illustration. While the method is not g 
new one, we believe that our readers 
would be interested in learning just how 
such work is done. 
The wrecking outfit consisted of six 
pontoons, three on each side of the sunken 
vessel, and two barges, the latter fur- 
nishing the steam for the pumps on the 
pontoons. The pontoons were provided 
with chain wells of the form shown, 
partly broken away in one of the detail 
views. The wells were of flat triangular 
form, flaring out at the bottom, which 
Was open to the water, so as to allow for 
the sweep of the chain. There were four 


such wells to each pontoon, and the chains 
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regions, to m e the ’ ed ela road Luckily the 
district f ! euvi ooded id= fuel 

ct panda el “| ed The proces 
of making ed ela od i ! ‘imple as it 
ix hove rl idl t hie ul is determined, and it 





Burned clay properly spread ready for leveling by rolling. 


to eight 


inter long, ho carriage could roll—on top of the six 


inches dressing of burned gumbo clinker, 


heavy wagons travel without difficulty. 


$1,500 a mile, a very small price to pay for 


the “burned clay,” 


The eost of such a road varies between $1,000 and 


good road, 


ind particularly in a district where, until the coming of 


transportation except by railway 


was, in the winter time, an absolute impossibility. 


Salving the Steamer “ Jose”’ 


: ieee fruit steamer, “Jose,” lay at her dock in the 


serious fire broke out 


East River, New York, taking on a cargo of case 


il and gasoline for Central American ports when a 


The vessel was towed out into 


passed from the pontoons on one side 
of the vessel under the hull and to the 
pontoons on the other side. Beside each 
chain well, there was a mast which was provided with 
fall and tackle by which the slack of the chain was 
taken up. The chains as they emerged from the wells 
passed through planks fulerumed at one end, and 
arranged to be lifted by hydrautic jacks at the other 
end. The chains, after being drawn up taut by the 
tackle, were fastened to the planks by means of toggles, 
or U-shaped pins, fitted under the chain links, and then 
hydraulic iacks were operated to secure a uniform 
tension. 

As the pull of the wreck on the chains would tend to 
cause the barges to come together, they were kept at 
the proper distance apart by means of beams known as 
“spreaders.” There were also top timbers that ran 


across the wreck from pontoon to pontoon, and were 























Showing the method of preparing the road for burning. 


All ready for firing. 


the stream to prevent the fire from spreading to the 


dock and other shipping 


The ftireboats pumped such 
deluge of water into the vessel that it sank off shore 
u thirty-eight feet of water. This happened on the 


sth of March of this year, and it was not until the last 


‘ 


July that the work of raising the vessel, pumping it 


out, and delivering it to the owners could be completed. 


The wreck could not have been sunk in a more unfav- 


orable position. The bottom on which it lay was cov- 


ered with 


wulders which, at that point. formed a 


pocket about eight feet deep This meant that the 


Making a burned clay road. The burning of the layers of wood and clay. 


fastened to the pontoons by means of chains that passed 
around their hulls, as shown clearly in one of the detail 
drawings. These served to keep the pontoons on an 
even keel. 

Had the 
have been a simple matter to pass the chains under it. 


vose” rested on a soft bottom it would 
They could have been lowered under the bow and then 
worked back and forth until they reached the desired 
position. But as the wreck rested on boulders, such a 
course Was impossible. It was necessary to get the 
chains under at fixed points corresponding to the posi- 
tion of the chain wells on the pontoons, 
and this necessitated in many cases the 





is ditched « eitine ich Next the surface is plowed 
deep in pp ible, and even four mules make 

herd ot f dragging one plow through the sticky 

clay uit owed up clay is then thrown into fur 

row cre thie I, making ridges about four feet 

apart Cord wood iid closely across the tops of 

these ridges, ma a wooden floor above the clay, 

the furrey aml ridge forming flues Fire wood is 

piled irregularly o his wooden floor, with masses of 

clay filling in the opet paces \ second course of 
rd wood is laid on top of this mixture of wood and 

limps af clay, anda enings filled with 

kindling and ght wool The whole ij 

hen covered with ‘ blanket—usually [ 

tuken from the ditches on either side 


to a depth of a foot ind tamped and 


rounded off so that the heat may remain 


in the mass as long possible Where 
coul siack is : lable, it is often substi 
tuted for wood The point is to get heat 
regurdiess of what fu ix used 

When completed, the flues are fired so 
that they j the draft down wind 
bhe workin }" careful attention to the 
burni mad ‘ " yea of the fire 
ee to ick ‘ foree that tue with 
ixht kindling ott eve burning j 


tintuined throughout the 1 


When the wood j ' ed—the o1 
mane matter hi the ela ik the Com 
bustion and in giving off | t ind the 

all 


mass sulltcientiy cool, it is found that 


the clay on the first floor. all the clay on 





top, and even the ridges of ela bet ween 





blasting of a channel under the wreck, 
through which a small chain couid at first 
be passed, and then be used to haul a 
heavier chain through. The divers could 
not work at the bottom when the tide was 
running, as it was streng enough to sweep 
them off their feet. In the short intervals 
of slack water, but little could be accom- 
plished, and so the work dragged on 
through several months. There were a 
number of delays, due to snapping of the 
chains when the pontoons were rocked by 
swells. As the wreck lay in the path 
of navigation there was much apprehen- 
sion whenever any large vessel passed by. 
steamers 


regular sound 


reduced their speed 


Hlowever, the 
very considerately 
when passing the wreck so as to prevent 
any accidents. The chains were also 
crushed by contact with the boulders as 
the vessel was moved over them. 








the furrows s well as undern tl 


1¢ 


lowest fire, has been thoroughly clinkered 


A burned clay read, two years old, photographed just after a hard rain. 


Although the task of passing the chains 


(Continued on page 187.) 
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Correspondence 


editors are not responsible for statements made 


[The 
in the corre pondence column. Anonymous communica- 
tions cannot be considered, but the names of correspondents 


will be withheld when so desired.] 


A Suggestion for Typewriter Makers 


To the Editor of the SctentiFiIc AMERICAN: 

I would like to suggest that the manufacturers of type- 
writers adopt a keyboard that would be best adapted for 
the touch method of operating and all of them manu- 
facture the same. 

This would standardize the typewriter like musical 
instruments, most notably the piano and would be of 
convenience to people in obvious ways. 

Santa Ana, Cal. B. T. Baker. 
The First Parachute Drop from an Aeroplane 
To the Editor of the SctentTiric AMERICAN: 

We beg to call your attention to an error in your 
issue of July 6th, on page three, under heading of 
“Aeronautics,” in which you state that the first para- 
chute drop from a flying machine was made by Law. 
For your information we would like to state that the 
first successful drop from an aeroplane was made by 
Bert Berry in a Benoist biplane, driven by Tony Jan- 
nus, at Jefferson Barracks, Mo., February 29th, 1912. 
You can find an this in any of the New 
York papers the day following, as this attracted uni- 
versal attention, and was taken up by many of the 
foreign the Graphic carrying photo- 
graphs on the complete front page. We are inclosing 
herewith a description of this taken from Aero of March 
9th. Tue Benoist AircRAFT COMPANY. 
St. Louis, 


account of 


papers, London 


Mo. 


Determination or Free Will ? 
To the Editor of the Sctentiric AMERICAN: 

In the issue of August 17th, 1912 a Mr. Paul R. Birge 
makes this rather startling, positive and dogmatic state- 
ment: “From the deterministic, the only thoroughly 
scientific standpoint, there is no line separating respon- 
sible wickedness from acts against the public peace which 
have their origins in perversities, etc.” 

He here out-Haeckels Haeckel in making a statement, 
which, to the hasty reader, would pass for a scientific 
truth grounded upon fact while in truth he has not 
proved the statement. What is science? The following is 
Huxley’s definition (see “‘Value of Natural History 
Sciences,"’ Lay Sermons, page 73): “Science is nothing 
but trained and organized common sense.”’ 

Prof. Haeckel says in brief on page 6 of ‘*The Riddle of 

the Universe:”’ “All purely scientific investigations con- 
sists of: firstly, experience; secondly, inference.” 
It is not. 
In fact all experience and common sense is for the free- 
dom of the will. We make a practical application of it 
every dav. As Doctor Johnson says, ‘‘Sir, we know our 
will is free and there’s an end on’t; all theory is against 
the freedom of the will; all experience for it.”’ 

As determination cannot be proved from experience, 


Is determination proved from experience? 


according to the above definitions of science, it is there- 
fore not a thoroughly scientific standpoint. Theories 
that are not grounded upon the facts of experience have 
no right to be called scientific, still less to be called thor- 
oughly scientific and the only scientific standpoint. 

I wonder which is the more scientific, determinism or 
Free Will? 

Washington, D. C. C. HE. &. 

Bow-on Collisions 
To the Editor of the Scientiric AMERICAN: 

In your issue of August 17th, under head of “Danger 
of Bow-on Collision,” your Californian correspondent 
seems to have entirely overlooked the fact that the 
strength of the plates which compose the hull of an ocean 
Steamship as compared with the total weight of the 
ship are an almost negligibie quantity. 

He says “when the forward motion of a ship is sud- 
denly stopped nothing whatever could hold the boilers 
and engines from breaking loose and going forward 
and smashing the bulkheads and probably the bottom,” 
and then he pictures the horrible results from the 
breaking of the steam pipes. 

Now anyone with the least amount of practical 
knowledge of the strength of material knows that such 
conditions are impossible. 

A big steamship, as a whole, cannot be instantly 
Stopped because the force of any blow that may strike 
the outside of the hull will be taken up by the successive 
crumpling of the plates, so that in a very large ship 
Searcely any jar would be felt in the middle of the ship, 
4s was, in fact, noted by the passengers on the “Titanic.” 

Such results as your correspondent imagines could 
only occur if the ship were built of so great strength 
as to be virtually one solid body, but as such a ship 
could not float at all, the conditions are impossible. 

The reason why no notice was taken by any newspaper 
of the letter which Mr. Prosser sent to the Investigating 
Committee is self evident, for it seems to be a waste 





of space for any paper to publish so absurd a theory. 
Gloucester, Mass. ReEvuBEN Brooks. 


The “ Akron” Accident 


To the Editor of the Sctentiric AMERICAN: 

We have noticed with interest the various reports 
which have appeared in the SctentiFic AMERICAN, as an 
attempt to explain the explosion of the dirigible balloon, 
“Akron,” at Atlantie City, on July 2nd. We find it nee- 
essary to correct a few points on which you have appar- 
ently been misinformed. It is true, to a certain extent, 
that the ‘““Akron’”’ showed no speed lines. It was not 
built for them. It was built according to the specifica- 
tions which we received, and corresponds exactly to them. 

The rudder was not small, although perhaps not quite 
properly balanced, and required too many turns of the 
wheel to move it. 

The “Akron” was equipped with aeroplane surfaces of 
about sufficient size to give a reaction of about 1,000 
pounds either up or down. 
sufficient. There was only one pair of orientable pro- 
pellers, driven by the central power plant. There were 
U-tube pressure gages from all the ballonets and from 
the gas compartment. 

The hydrogen used was exceedingly pure, and tests 
showed that the fabric had suffered practically no deteri- 
oration from this or any other cause. 

You may be interested to know our views in the matter. 

There was no representative of the Goodyear Tire & 
Rubber Company in Atlantie City to witness the acci- 
dent, and, consequently, we must base our conclusions on 
the various and some times conflicting reports of those 


Such a reaction would be 


who were eye witnesses, and upon the investigations 
which we have made as thoroughly as possible of the 
remnants of the wreck. 

The wreckage was raised from the water at consider- 
able expense, and its condition carefully noted. Sample 
pieces of fabric were tested out, and all possible tests 
made that could in any way throw any light on the cause 
of the accident, and probable reason for it. 

We regret that our statement, from the very nature of 
things, cannot be as explicit and satisfactory as we would 
like to have it. However, we will give it to you for what 
it is worth, and from it you can draw your own conclu- 
We have made it out in the form of a general dis- 
cussion of all the theories of the possible cause of the acci- 
dent. It is hard to tell which one is the most plausible. 

In thinking of the dirigible balloon “Akron,” kindly 
remember that the gas bag only was constructed by the 
Goodyear Tire & Rubber Company, and that, according 
to the general specifications and suggestions of Mr. 
Vaniman. The ear and the entire work of assembling 
was carried on at Atlantic City under the direct super- 
vision and direction of Mr. Vaniman. We believe 
strongly in the future of the dirigible, considering it only 
a matter of time before its development in this country 
will equal and surpass its development in Europe and 
other foreign countries. We believe that this accident 
contributed a great deal to the science of the manufac- 
ture and operation of the dirigible balloons. 

We are ready to construct dirigibles of any type, and 
will welcome anything that you can do to assist in bring- 
ing the dirigible to its successful completion in this coun- 


sions. 


try. 

Any and all of this letter is for publication if you so 
desire, for we are willing and in fact wish everybody to 
know the true facts of the case. We are glad to furnish 
any and all information which we can, which will in any 
way throw any light on this unfortunate accident, and 
aid the science of aeronautics. 

Unfortunately a complete examination of the gas bag 
was impossible, as a large part of it had been cut up and 
carried away as souvenirs, before it could be protected. 
Our complete report is as follows: 

A large number of witnesses were investigated, whose 
accounts vary greatly as to detail, but the following sum- 
mary covers the points on which reliable eye witnesses 
agree and which we have determined from our investiga- 
tions. 

The balloon started directly away from the hangar, and 
holding its course, proceeded to a point over Brigantine 
Beach, then made two wide circles, and was making the 
third when the accident occurred. The ship was rising 
during the whole time that it was in the air, and had at- 
tained an elevation of about 2,500 feet. 

Shortly before the bag collapsed the bow of the ship 
seemed to be pointed downward and the orientable pro- 
pellers running, apparently in an effort to bring the ship 
down to a lower level. Accounts vary as to the exact 
method of collapse of the bag but the genera! opinion is, 
that the rent in the bag oceurred near the stern; the ship 
was almost on an even keel, and poised a moment in that 
position, then the stern sank and she plunged downward; 
when part way down the greater portion of the bag tore 
loose from the car; the car shot downward stern first in a 
nearly vertical position until almost down to the water, 
when it swung around, partially righting itself, then 
stuck stern first in nearly its normal position. The por- 
tion of the gas bag which had been torn loose, dropped 
into the water a short distance from the wreck, and 
floated up the channel with the tide. 





There have been several theories advanced as to the 
cause of the accident. 

(1) Fire or explosions.—There was no evidence con~ 
firming this theory, the tanks, while battered up and 
more or less broken to pieces, showed no signs of having 
been ripped open by an internal explosion. All the mo- 
tors were recovered but the small one and the cylinders 
found to be intact. Some of the bodies were burned, but 
the doctor who examined Calvin Vaniman stated that 
these burns were probably made by hot liquid of some 
kind (presumably hot water from the radiators) and not 
by hot iron, burning gasoline, or by flame. 

A violent explosion of gas would have been impossible. 
Recent tests of the gas showed it to be over 80 per cent 
pure hydrogen, although the balloon had been inflated 
nearly four months. There was no signs of fire discov- 
ered on any part of the balloon except one smal! spot on 
the fabric, which had evidently come in contact with a 
hot pipe. A few reports of smoke and flame having been 
seen are current, but most witnesses, particularly those 
familiar with the operation of gasoline engines, say that 
the smoke was only the exhaust from the engine, and that 
there was no flame. 

2) Rupture of gas bag due to internal pressure.—There 
are many stories current as to the gas bag being made of 
under-strength fabric, or that it rotted from exposure, or 
from impurities in the gas. The facts are these: 

Mr. Vaniman specified in his design a maximum pres- 
sure corresponding to 1 inch of water. The balloon was 
actually built to stand an ultimate pressure of 8 inches, 
thus giving a safety factor of 7, which considerably ex- 
ceeds the usual figure. But there was reason for this 
excess strength. It was to be an experimental machine 
of rather a novel design, and the first ever made in this 
country. Mr. Vaniman, although a great 
inventor and genius in his way, had not had the lon 
practical experience with dirigibles which is given tli 
European pilots, and which insures their doing the rigut 
thing at the right time. As to the fabrie being rotted by 
the gas, or otherwise, it is sufficient to say that samples 
cut from different parts of the bag after the accident, 
showed no material deterioration in strength. All seams 
were triple reinforced and showed far over the 100 per 
cent efficiency as recorded by the numerous tests. 
Although, on account of the souvenir hunters it was 
impossible to tell where the bag had first broken, it is 


Likewise, 


manifest that no seams (so far as observed) had been even 
strained. 

In spite of the extra strength, the balloon could very 
easily have been burst by letting the pressure go up to an 
excessive amount. It would take a fabric 50 times as 
strong to resist all the expansion likely to oceur from the 
sun’s rays and it would be impossible to resist that due 
to increasing altitude. There is some slight evidence 
which seems to point in this direction. It was morning, 
the sun was getting hot and the balloon was rising at the 
time of the accident. Only the two rear engines were 
running. There were scalds on Mr. Vaniman’s body 
which would indicate that something had called him to 
the rear of the car, away from the pilot’s bridge where the 
He had a large automatic 
safety valve of French manufacture, which should have 
been ample to take care of just such an emergency, but 
we found on examination that he had provided it with 
extra springs since the first flight, which did not allow it 
to open fully. On the other hand the bottem of the bag 
was made purposely weaker than the top so that if it did 
burst it would in all probability retain enough gas to let 
the machine down in safety. 

(3) Breakage of the suspension rapes. 


pressure gages were located. 


This theory has 
not to our knowledge been advanced before, but it would 
well explain all the observed facts and has strong evi- 
dence to recommend it. The size rope used for support- 
ing the car gave a nominal safety factor of only about 
three (3), and they had been tightened up much beyond 
their proper allowance. We have it from two of the 
mechanics that these ropes had been breaking frequently 
when simply standing in the shed. If two or more of 
them happened to break at once, all the others would 
speedily follow suit, thus throwing all the strain on the 
bottom fabric, tearing it open and ripping the whole bag 
from the car. 

Propeller This also seems a_ plausible 
theory. We regard it as practically impossible that a 
propeller could have broken from centrifuga! foree alone. 
They were of wood, run at a slow speed, and were speci- 
ally designed for the work by a reputable French concern. 
If, however, any part near the one broke, a suspension 
rope for instance, a blade striking it, would be easily 
broken off and might fly into the gas bag in such a way as 
to cause a fatal rupture. 

While we deplore the fact that it was impossible to 
determine the exact cause of the accident, one may well 
take satisfaction in the fact that all the accidents out- 
lined above are entirely preventable. 

In the meantine, we cannot appreciate too much the 
work of those who went to their death for the cause that is 
yet new, and which, like everything new, demands more 
than its share of money and lives. 

Tue Goopyear Tire aNpD Russer Company, 

Akron, O. Aeronautic Supplies Department, 


breakage. 
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Fig. 4.—Menhirs at Lampary. 
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The merchants’ table at Locmariaquer. 
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Fig. 3. - The Urbe Dolmen. 
yone ineluded between the Breton Coast 
of the English Channel and the Mediter- 
ranean shores of the departments of Gard 
and IHérault Two very compact groups 
may be distinguished: the southern group, 
including the five departments of Ardéche, 
Aveyron, Gard, Lot and Lozére; and the 
western or Breton group, which is most 
densely aggregated in Finistére and Mor- 
bihan 

The attentive study of the dolmens and 
roofed alleys shows that their builders 
placed the large entablature stones with 
their plane faces downward or inward, 
paved the floor below with smaller flat 
stones and, in general, filled the inter- 
stices with still smaller stones Some 
of the pillars and roof stones are so huge 
that it seems almost impossible that they 
could have been transported and assem- 
bled 
the aid of rudimentary tools, especially 


nu the infaney of civilization with 


aus some of these stones have evidently 
been transported to considerable  dis- 
tances. For example, a stone weighing 40 
tons, found at Verotte has been moved 
19 miles and one at Moulins 22 miles. 
The method employed by these pre 
historic builders are entirely unknown to 
us: but experience has demonstrated the 
possibility of transporting and erecting 
very heavy masses without the aid of 
complex machinery or even of ropes. The 
stone can be raised by means of a series 
of levers and supported by placing earth 
beneath it. After the block has been 


raised to a certain height it can be 
allowed to glide down a sloping bank of 
earth plastered with clay, and by repeat- 
ing these operations, the stone can be 
transported to an indefinite distance. Pos- 
sibly the cave dwellers made use of 
ropes and of round logs, rolling on a path 
What- 


ever method was employed, the construc- 


paved with smaller logs or planks. 


tion of the megalithic monuments Tre 
quired a spirit of order and discipline. 


Continued on page 185 




















Fie. 6. The Pierre-Levee at Brantome. 





The Roche-aux-Loups ( Wolves rock) at Beaumont 

















Pangan 














Leaps hieastaiorag Maa 


at tli 





— 


August st, 1912 


SCIENTIFIC AMERICAN 














— 


The effect of acid rainwater on a gal- 
vanized water pipe of cheap Besse- 
mer steel in service about five years. 


T may seem surprising that 


cially interest himself in the purification 


but the problems confronting him in the designing of 


buildings to be erected in a smoky 


fold as to make a clean atmosphere a matter 


For architecture does not depend upon a knowledge of 


materials alone, nor designs of 


but is very 


upon 


dependent upon the atmosphere, 


smoke pollution is taken into account one 


te contend with 


Soot inherent in 


possesses the properties 


making the worst possible kind of dirt. 


1. Finely divided carbon forms the ba 


best black paints. It is opaque and has a large cover 


ing power, i. e., 
2. It 
and corrosive, 


contains tar, which, as 
causes the soot to 


material with which it comes in contact. 


3. Finely divided carbon has a_ great 
power, absorbing large amounts of the 
sulphur acids, more’ especially  sulphur- 
ous and sulphuric, with minor amounts of 


hydrogen sulphide. 


No wonder that our houses look grimy and 


miserable and that the use of skylights in 


many places is made impossible, 
others it is 
that they 


wise 


may be readily cleaned. Other- 


they would soon become 
cause of the accumulation of soof. 

Again, changes in design so as to make a 
different 


are, at times, necessary in order to prevent 


arrangement of drain pipes, ete., 


the splashing of rainwater containing soot 
upon the building. 

In a smoky city, too, much 
tile and vitrified brick is used for the out 
side of buildings, as it makes the cleaning a 
comparatively 
being Building 


hecessary. stones, 


limestone, with cal 
careous binding material are rapidly 
tegrated by 


marbles or sandstones, 
disin 
the acid in the soot and the air. 
Therefore, materials such as granite, sand 


Stone (with a silicious binding) brick, ete. 
which are not 
and sulphuric acids in the soot, 
utilized But, 


which is most 


that 
affected, disintegrated 


unfortunately, 
easily 
by the atmospheric acid and decolorized by 
soot, is the one which it is easiest to work 
into the desired shape for building purposes. 
Granite and similar siones, which are prac- 
tically unattacked by 
to moisture, 
Chance for the 
cleaned, are 


acid and 
consequently offering 


soot to lodge and readily 
extremely 
the difficulty in working. Thus the architect 
finds himself confronted with monetary con- 
siderations 

In Glasgow. 
ject was 


remedies 


several years ago, the sub- 


various 
Painung 


widely discussed and 


were 


advocated, Le: 





an architect should spe the 
town are so mani 


beauty 


a little will make a large surface dirty. 
well as being 


stick to any 


va 


while in 


necessary so to arrange them 


i 
useless be- : 


more glazed 


simple matter, washing alone 
such as 


attacked by the sulphurous 
should be 


stone 


impervious 
little 


expensive because of 




















Hand-fired boilers, showing production of smoke by careless and uneco- 
nomic firing. Loss of efficiency is probably between 19 and 15 per cent. 





Smoke, the Destroyer 
By R. C. Benner, Ph.D., University of Pittsburgh 


t\ecording to the smoke inspector of Chicago, the black fumes belched 
by the chimneys of his city cause an annual loss of fifty million dollars in 
third of the 


United States Geological Survey estimates, on the 


ruined merchandise, Since one imerican population lives in 
cities, the 
smoke inspector's fiaures, that the total loss caused by soot reaches a dizzy 
total of six Here is 
has not neglected his opportunity ts evidenced by the 
which, written by the of the Uni 
Pittsburgh’s smoke what the 


action of smoke is due. 


basis of this 
hundred million dollars. indecd a problem for the 
That he 


following article, 


scientist 


chemist in charge 


versity of investigation, shows exractly to 


destructive Epiror. 











stone with paraffine, similar to the treat 
of the air, ment given the Obelisk in Central Park, New 


York, and covering with solutions of soap and alum, 
benate 


silicate of soda, carbonate of baryta, ete. and also 


These are all 


effective and tend to reduce the evil effects of the acid 


of moment patented preparations. more or less 


alone, and soot to a minimum by closing the pores of the 


and when stone. Sand blast is used for cleaning in some places, 
has much but this abrades the surface, leaving it rougher than 


before. 


itself for Hydrochloric acid is utilized for washing down stone 


walls, but it must be used with care, as discoloration is 


sis of our likely to follow. 


temporary expedient and represents a periodic tax on 


the owner. The logical thing is to make cleaning un 


black necessary by water-proofing the stone and doing away 


with the smoke. readily 


The sulphuric acid in the air and occluded in the sorbed 


absorbing soot acts on calcium carbonate (the principle con greater 
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Lower story of Keenan Building after it had been 
washed down. This story is cleaned twice a year. 

















Painting Exchange National Bank. This old iron front, 
one of Pittsburgs structures, is given two coats a year. 


stituent of stones most readily corroded by 


undergo 


come porous and friable and easily 


susceptible to attack by 


Cleaning the stone is at least but a the air on the 


marbles have been 
cent Ca So, and because of the comparative ease 
which this substance is soluble in water, 


eroded. 














A besmirched monument. Carved 
lampposts in front of Carnegie lib- 
rary, showing soot discoloration. 


the acid in 


the soot), and forms calcium sulphate (gypsum), which 
is more readily soluble in water than the calcium car 
but, at the 
a physical change, 


same time, causes the stone to 


making it swell and be 


disintegrated, also 


roughening polished surfaces, thus making them more 


acid and moisture and also 


easily affected by weather. 

Dr. Angus Smith has found mortar to contain 28.35 
per cent of sulphuric acid, equivalent to 48.16 per cent 
Ca So, caused from the action of the sulphurie acid in 


calcium carbonate Limestone and 
found to contain 0.52 to 3.85 per 
with 
the surface is 


The effect of the sulphuric acid ab 


soot is rather marked on most metals and 
than the action of a like amount of acid 
in the rainwater or air It would seem 


from observations taken in Pittsburgh that 


soot containing acid adheres to the metal 


by means of its tar content and forms an 


electrolytic couple, thus making corrosion 


much more rapid. In the case of iron snd 
aluminium, the oxide (or basic sulphate) 1 
produced, at least in part, from the sul 
phate, and the acid is used over and over 
again. 

To experimentally verify these observa 
tions, duplicate sets of various metals were 
fastened to two boards. One set was pro 
tected from the soot in the air by means of 
‘heese cloth, yet still exposed to the air and 
he rain. The other set was left unprotected 
from the soot and it shows a much greatet 


umount of corrosion. 


The following figures obtained by Messrs 
W. B. Worthington and A. Rattray, show 


the accelerating effect of the acids in the 
Cohen, “A 
rails were placed in suitable positions by the 


air. Quoting from number of 


side of the line, and weighed at intervals and 
the loss of weight recorded. The rails were 


of the ordinary railway section weighing “6 


pounds per yard.” The annual loss of weight 


from corrosion was as follows 


Loss in weight No. of 
in pounds per years of 
average year. observations 
l. In the center of the 
town 1.04 17 
2. In adjoining place 
in smoky tunnel 1.48 13 


3. In a wet place in 


same tunnel 1.71 S 
4. On the seacoast 
hills 


question of 


among sand O18 17 


The 


decoration is one affected as 


exterior and interior 


much by the 
amount of smoke in the air as by the tastes 
of the owners of the 


building. Interio: 


(Concluded on } 186.) 
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The Heavens in September 


Indications of the 





UATE « dered last month some of the conclusions 
’ V iehi 1 t be drawn from a study of the mo 
of the { Scorpius and Sagittarius; but we 
Ta frei exhausting this top 
I} diuwraimw rhe img the imount and direction in 
! Th tal i " e in the next hundred thou 
| ent « reprinted here ind, for comparison, a 
om d is given ¢ etly similar in nature, but exhibiting 
art ‘ the 1 hern heavens (now visible in the 
eni ) hich the constellations Lyra, Her 
es and Corona Borealis may at once be recognized 
Fach illu atic he ' the stars in the given 
regi vhieh are brighter than the fourth magnitude, 
ith the daditios fa fe slightly fainter ones to 
muri ertai fan ‘ ‘ ition figures 
I eds « vy a glanee to see that there are vers 
m ked differs . the wa il vhich the stars in 
these tw reno of the sk ire moving In the vicin 
ity of Seorpi most a the stars are moving south 
ird and westward (that i downward and toward 
the right on our diagram) This applies not only to 
ata f the moving cluster hich we described last 
! nti twhicl re going 1 the sume direction and 
ame ft bot to the remaining stars, which 
hough m Ltig different directions and at different 
rutes ww th tendency to move downward in all 
i u I ixteen, and a distinet, though less 
oni tendeneyv to ird the right 
In ft Hiercule he situation is quite dif 
feret Hard t » sta ire moving in the same 
direction or at the ‘ ite, and motions to the right 
tee ft. wu vr down, occur with an entire lack 
lle four tar ire moving so very slowly 
{ t ‘ OOM) ven the will not have changed 
their prositi i imount great enough to show on 
the diagram at the ippear simply as dots with 
he at if dl to the 
In the first eciol ve have ome approach to order 
in the ste r moti in the second we find chaos It 
mut eem at first sight surprising that it is the order, 
iot e ¢ vhich demands explanation; but we 
must remember that the stars which seem to us to be 
neighiln« in tl | ind to form a definite configura 
tion heve usu no real connection at all; some are 
mat tine is fur awa from us as others, and they 
only eem fe towether becuuse they are nearly in 
line viti tit ether from our particular point of 
view We need ot, therefore, expect to find the stars 
oO given constellation moving in the same direction, 
much jlexs at the same rate, and, unless we can show 
some definite rease to the contrary we may expect 
io find a ans ing northward as southward, and 
tward a vestward 
This is just what actually happens in the region of 
erenles, and n therefore, rest con 
nt th iscribe what we observe there to 
nh ‘ 
met] more than chance, however 
determin te marent rate of the stars 
proper mothe Of two stars, each of 
which is really movi fat right angles to 
our line f sight it the same number of 
miles pel secon Cte nearer one willl 
seem fo me th fustet in direct pro 
portion to it nearness It is, therefore 
likely that the st which have the larg 
est proper m ! are the nearest to 
our system itu his is by no means an 
infallilvle ” for a star whose actual 
motion. in miles per second, is very rapid 
Will seem to e fast, even if at a con 
sideralb tistanes In spite of sech ex 
los, tf undoubtedly safe to assume 
that the a hose apparent motion is 
rapid ar u the average, much nearer 
then those which em to move slowly 
These pri ipole ure well illustrated by 
} four fastest moving stars shown on 
ilereule diagram They have all 
bern 1) teally observed = for parallax 
a hie iit that they ire all 
‘ r oul en 
feta Liercull (show! in the upper 


izht-hand part 





est, its distance being about 2 light-years 
Next come a Hercule nd Vega (the two At 11 o'clock 
rapidivy moving stars in the left-hand half sept 
At 10% o'clock 
of the ling vhose distance ire $l Sept 
6 At 10 o'clock 
ind i cording to tl al Sept 
observatior ite tar of ire proper 


etion of it t} » " Serpentis 


motion 





Sun’s Motion Through 


Henry Norris Russell, Ph.D. 





Proper motions of stars in Hercules, Corona 
and Lyra in one hundred thousand years. 





Proper motions of stars in Scorpius and Sa- 
gittarius in one hundred thousand years. 


off, about 60 light-years 
three measures 
as well as in 

must be much more rapid than 
stars But why 
so different? 
seem to move fast 
nearer to us than the others: 
southerly drift 


vozsoy] = Ysoujso 
‘ N 





At 9% o'clock: September 29 


NIGHT SKY: SEPTEMBER AND OCTOBER 


At 9 o'clock 
On 
At 81 o'clock 
Oc 


At 8 o'clock 
Oc 





yace at 12 Miles per Second 


the region. If this peculiarity was confined to the con 
stellation we might be content to say that the stars in 
this particular part of the heavens had a_ peculiar 
tendency of their own; but much the same thing, though 
not to quite so marked a degree, is found in most parts 
of the sky There is a distant preference, among the 
motions of the stars for a certain quarter, and an 
avoidance of the opposite quarter. The favored. direc- 
tions run by no means at random. They all point away 
from the region of Hercules and Lyra, and, toward 
that of Canis Major 

Our Sun itself is the seat of the motion, and is stead 
ily progressing through space, like the other stars, 
earrying all its attendant planets with it. The appar 
ent drift of the heavens is the reflection, if we may so 
speak, of this motion of our system toward Hercules, 

In either of these regions the influence of the solar 
motion changes only our distance from the stars, with- 
out influence upon their apparent motion across the 
sky, and we get a chaos of proper motions with no 
marked preferences But when we look out nearby 
at right angles to the motion of our system, as is the 
case in Sagittarius, the apparent drift is at a maxi 
mum, and only those few stars which are going the 
same way as the Sun, but faster, appear to move oppo- 
site to the general run of the stars. It need hardly 
be added that this hypothesis of the Sun’s motion has 
been fully tested, and the proof clinched by spectro- 
scopic observations. The average rate at which we are 
growing nearer to Hercules, and farther from Canis 
Major, is twelve miles per second, which must obviously 
be the rate of the Sun’s motion in space. 

The Heavens. 

The regions of the sky of which we have spoken are 
both visible in the early evening, though by cur hour 
of observation a part of the southern one has set. We 
may still find Sagittarius near the southwestern hori- 
zon, and, passing northward over Ophiuchus, recog- 
nize Corona, Hercules, and Lyra a little north of west, 
the last high up toward the zenith Cygnus is still 
higher, practically overhead. The Great Bear is low 
on the northwestern apd northern horizon, with Draco 
and Ursa Miner above. Cassiopeia and Cepheus are 
ubove the pole, and below the former, in the northeast, 
are Perseus and Auriga. Taurus is rising, and Cetus 
occupies the southeastern sky. Above these are Aries 
und Pisces, then Andromeda and Pegasus. Aquarius 
and Capricornus occupy a wide dull region in the 
south. Lower down is the bright star, Fomalhaut. in 
the Southern Fish, and still lower the constellation of 
the Crane well visible only in more southern latitudes. 

The Planets. 

Mercury is morning star all through the month, and 
is well observable about the time of his greatest elonga- 
tion on the 7th, when he rises only a little 
after 4 A. M. He is in Leo, and passes 
about five minutes of an hour north of the 
bright star Regulus on the morning of the 
10th. This will be an interesting con- 
junction. The planet is much the brighter 
of the two, exceeding the star about five- 
fold. 

Venus is evening star in Virgo, and 
may perhaps be seen low in the twilight 
in the latter part of the month, when she 
sets about 6:40 P. M. Mars is also an 
evening star, theoretically, but is too 
near the Sun to be observable. 

Juriter is evening star, setting about 
9:30 P. M. in the middle of the month. 

Saturn is in Taurus, and rises about 
the same time that Jupiter sets 

Uranus is in Capricornus, and comes 
to the meridian at 8:30 P. M. on the mid- 
dle of September. Neptune is in Gemini, 
observable only in the morning hours. 

The Moon is in her last quarter at 5S 
A. M. on the 4th, new at 11 P. M. on the 
10th, in her first quarter at 3 A. M. on 
the 18th, and full at 7 A. M. on the 26th. 
She is nearest us on the 9th, and farthest 
away on the 21st. 

At 5 A. M. on the 23d the Sun crosses 
the equator and enters the “sign” of 
Libra, though not the constellation, since 
the precession of the equinoxes has car 


nt ried the two out of agreement since classic 


t. 15 times. But in any event, we may say 





t. 22 with precision that this is the moment of 


the autumnal equinox. 
Princeton Observatory. 
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A Swimming Machine 
w inventor living near Paris has con- 
ested an apparatus which for lack 


fa better name we may call a swimming 
of i : ; " 
ists of a light beam six 


float at 


machine. It 


feet long provided with a each 
ee ad . . 

nd. The swimmer supports himself on 
end. 


thi device with his feet on pedals under 
iis 


float By 
ition, he operates a pro- 


the rear giving the pedals a 
e ‘ 
reciprocating ni 
lier that drives the machine through 
pel é : 

The steering is done by the 


the water 
rms. With a device of this 


pands and a 
wt the swimmer can make a high speed 
through the wate because his energies 


ire used to best advantage The appa- 


ratus may readily be folded up and trans- 
ported The small insert shows the appa- 
ratus in use. The harness on the swim- 
mer’s back is connected by a wire to the 
float and 


supports of the rear enables 


the operator to gain a bette purchase on 


the pedals. 


Truck for Aeroplanes. 


recent war maneuvers 


URING the 
Sh aeroplanes of the ay 


were transported to the aviation station 


iation squad 


py a motor truck of standard make. The 
work of this motor truck was very satis 
factory, considering the fact that it had 
to travel over bad roads and very rough 


ground. The aeroplanes, however, had 
order to 


In Euro 


to be completely dismantled in 
stow them on the motor truck 
specia de 


nan countries trucks of 


hive been built for the purpose so 





the aeroplanes do not have to be 
mantled completely, and hence can be as 
sembled more quickly The accompany 


ing photograph shows a truck of this type 





Belgian automobile ex 
This 


trailer, not being provided with a driving 


exhibited at the 


position last winter truck is a 


mechanism, but being adapted to be 
hauled behind a motor truck or an auto 
mobile. The truck is designed to take a 
monoplane from which the planes have 
been removed, the latter being packed 
alongside the body of the aeroplane. 


The de Lesseps “‘ Wind Wagon.” 
By T. M. R. von Keéler. 
motor 


— the idea of driving 
cars by means of an “aeroplane” 


ie inven 


wopeller is not exactly new, 


tion of Counte de Lesseps, shown in the 
photograph, 


accompanying presents sev- 


eral exceedingly novel features. It is by 


ll edds the most elaborate attempt on 
the part of a motor car designer to utilize 
the pushing power of a large two-bladed 
propeller. The machine is not an ordi- 
nary automobile chassis in which the dif- 
ferential and transmission have been tem- 
porarily “declutched,” so to say, but it 
is a car designed: especially for this sort 
of propulsion 

The de Lesseps car has no “live axle,” 


and all its four wheels are “free turning.” 


The propeller is driven by a single chain 
leading from the main shaft to a short 
jack shaft to which the blades are fast 
ened. Strong guards made oi steel tubing 
and wire netting form a partial protec- 
tion for persons approaching the whirling 
propeller blades. These guards are also 
expected to catch the broken pieces of 
the propeller blades in ease of an acci- 
dent. The motor is of 40 horse-power. 
In its long trial run of over 300 miles the 
car attained a 


ber hour over fairly good roads—a notice- 


speed of about 62 miles 
uble feature of the trial being that prac- 
tically no dust was raised by its passage. 

This latter very desirable attribute of 
such a car is easily explained by the ab 
sence of the slanting which 


“dust pan,” 


hangs below the chassi3 of the ordinary 
motor car, and which deflects a strong air 
Current direct}, 
Furthermore. 


upon the road surface. 
there is the free turning of 
the rear Wheels, which in the de Lesseps 
far perform only a simple rolling motion, 
While in the uxle-driven automobile the 
rear wheels exert a strong push or “flip” 
Upon the road surface, causing it to dis 
integrate. 


iffie ; . 
Difficulties which would tend to over- 






































Truck for transporting aeroplanes. 





























An example of “black lightning.’’ 


“only the border of a 


balance these advantages and to retard a 


general adoption of propeller drive are 


not missing. Starting the car in a strong 
headwind would be almost impossible, the 
forward pull and speed being largely de 
pendent upon the movement of the sur 


rounding atmosphere; in heavy sand or 
sticky mud it 


obtain sufficient 


would also be difficult to 

tractive power to over 
come suction of the mud at the moment 
of starting. Once the car has been set 
in motion it is kept going at a small ex- 
pense of power. 

Then there is the great danger of steer 
ing troubles, induced by the constantly 
changing speed of the car under changing 
wind conditions, and by the gyroscopic 
action of the large propeller, which sub 
mits the mechanism to enormous torsional 
here in 


stresses Tests made on the ice 


America with a similar “wind wagon” 
have shown it to be incapable of taking 
sharp turns at even moderate speed, 

While the de Lesseps car may be inter 
esting from an engineering point of view, 
there appears little danger of its general 
introduction—at least in its present form. 

Black Lightning Flashes 

\ p> accompanying photograph of 

lightning, showing both bright and 
black flashes, was taken at Lake Benton, 
1912, 


The shutter was open one 


Minnesota, on the night of May 2d, 
at midnight. 
minute, during which time probably sey 
eral successive flashes occurred 

Black 
lightning photographs, and the conditions 


flashes are frequently seen in 
under which they occur are now well un- 
derstood. White flashes with black bor 
ders, as shown in the present case, are a 
characteristic feature of the phenomenon. 
The black flash does not occur in nature, 
but is a trick of the photographic plate, 
aud different kinds of plates are sensitive 
different 
involved, The present picture was prob 


in very degrees to the process 
ably taken on a film, and shows the phe- 
nomenon in a marked degree 

As long ago as 1889 Mr. A. W. Clayden, 
the well-known English photographer, 
showed how to reproduce this phenomenon 
in the laboratory (Philosophical Maga- 
rine, Sth series, vol. 28, p. 92-04), whence 
it has since been known as the “Clayden 
effect.” 
intensity 


If an electric spark of moderate 
is photographed, and the plate 
feeble 


is subsequently exposed to a very 


general illumination (e. g., with gas 
light), the plate, after development, will 
print an flash; if the 


after-illumination is a little brighter, the 


ordinary white 
spark will not appear on the print at all 
and, finally, if the after-illumination is 
the spark will print black 
black 


still brighter, 
In order to get flashes, therefore, 
the plate must have been exposed at leas 
twice to the light. 

Suppose, now, that a lightning Nash has 
registered its impression on the plate, 
and before the shutter is closed a second 
flash field. If the 
latter is bright enough, the clouds will 


be lighted up and the light reflected from 


occurs in the same 


them will produce the diffuse illumina- 
tion of the field necessary to produce “re- 
That often 


flash is re- 


versal” of the original image 
bright 
versed is explained by the fact that this 
is less bright than the “core” of the dis 
charge and is more easily affected by the 
subsequent illumination of the field. 

An attempt to explain the chemistry of 
this process (somewhat too technical to 
be given here) will be found in the Ver- 
handlungen der deutschen Physikalischen 


Gesellschaft, September 15th, 1911, p. 
676. 

In photographing lightning for scien 
tific purposes it is desirable to select 


plates that are as little as possible sus 
ceptible to the Clayden effect; for, as 
effect may 


Tests of a 


stated above, this entirely 


obliterate certain flashes 


large number of plates from well-known 


makers were made a few years ago by 


Dr. B. Walter, of Hamburg, to determine 
which are most satisfactory in this re 
spect. (See Annalen der Physik, Ate 


Folge, Band 27, p. 92.) 
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lhe Trade-mark as a Business Asset 
By W. E. Woodward 


4 
[HE average business man has only th 
fhe / of a trade- 
ma hi it ery 
fhe ] i 
l é ” ‘ that it 
/ , é 
ey Lue that um 
e ch / l hap! / 
7 j psychologi- 
j \ he 
‘ t} nce or vine } 
LL | ne? hich ecu 
I a trade-m m- 
j v j thi } n 
j { er 
The 7% the eight! f a series of 
yy a ho al once 
ude-mark, an advert ng, and a busi- 
nes é ‘ mar j / ’ t hand 
i edge hee ‘ ¢ trade-marks and 
i ‘ jet i I= 
in 7 hicl e en lly 
published f vy l le a 
r h é Enalisi 
the Fede trade-ma la nalyses of the 
7 emer or registration, the elements of 
ml ft le-mark, ind trade-mark pro- 
tection. —Epttor.] 
Trade-mark Protection.— VIII. 
(Continued from page 5, Auguat 24th 412.) 


An owner of a valid trade-mark is pro- 
ected by law in its exclusive use, as he is 
in the use of any other property that he may 
wo Rut to obtain this protection his 
trade-mark must possess all the essentials 
of validity, and he must be able to prove 
infringement, in short, the burden of 
proof is upon the owner of the trade-mark 
alieged to have been infringed 

Infringement of a trade-mark is defined 
in Hesseltine’s “‘Law of Trade-marks and 
Unfair Trade’ as: “‘An imitation such as 
would be likely to deceive the ordinary 
customer in the usual course of trade in the 
purchase of goods of one person as those of 
another 

The question of the infringement of a 
registered trade-mark is covered by sec- 
tions 16, 17, 18 and 19 of the Act of 1905. 


Section 16 is quoted here 


Rec. 16 That the registration of a trade 

irk under the provisions of this act shall be 
prime facie eviden of ownership Any per 
son whe hall, without the consent of the 
wher thereof, reproduce, counterfeit, copy, or 

lorabiy imitate any such trade-mark and affix 
the ime to merchandise of substantially the 
ime deseriptive properties as those set forth 
in the registration, or to labels, signs, prints 
packa \ or receptacles intended to 











ueed upen or in connection with the sale 
nai substantially the same de 

ripti properties as those set forth in such 
registratio ind shall use, or shall have used 
uch repreduction, counterfeit, copy or color 
le Imitation i: ommerce among the several 

t . wit reign nation, or with the 
Indian tribe hall be Hable to an action for 
tat t refor at the suit o the owner 
th id henever in any such action a 
verdict i ndered for the plaintiff, the court 
nay nter Jud nt therein for any um above 
the amount nd the verdict as the actual 
damages cording to the circumstances of the 
case, net exceeding three times the amount of 

h verdil together with the costs 


Note that in cases of infringement of a 
registered trade-mark, suit may be brought 
in a Federal Court, that triple damages 
may be collected in case the proof of in- 
fringement is established, and the defend- 
ant will be forbidden to use the offending 
mark 

Infringement is a specific violation of 
the trade-mark statutes. It falls under the 
broader and more general law of unfair 
business competition, which takes cogni- 
zance not only of trade-mark infringement, 
but also of all other devices of dece ption by 
means of which one person trades upen the 


reputation of another 


Nimes, it excellent book on * Unfair 
Business Competition Says 
The ts p mark in connection 
with particu good t particular business 
is a pr tation that those goods or that 
rat “* t ds or business of the person 
whom ft ark elong that they belong 
the person to whom the rk has become 
identified If } presentatior faise " 
cant f wnfals ompetitior st The law 
of trad mark therefore is erely a spectal 
ised branect the broader doctrir f unfair! 





ompetit Reli in trade-mark cases is 
ifforded upon tl xpress ground that every 
per it it ur h profits as re 
t I tior r perior skil in 
lustr or nterprise, or. in other word from 
d-w But h ist been seen, this 
| princi; upon whi relief is 

fT led is of ir mpetition The 
t f tion in t nica trad irk ses 
ased upon the round that I x isive 
ypperty right in the irk i celal d ind 

t tl u it ‘ t 

t ther pat f iu 1 

r irdless t Tect I 

ition But th I p have 
quer t sight road g ral prin 

p iI t I 1 mht te 
id is of petit pur ind 

i »! ipor princip y t rad 
irk ri} owner 0 1 te al tra h 

1ims t is is regardle o 1 elect 

others If someone else u it or imitates it 
the owner claims a right of action because 


the mark is his and his alone 


And further on, in the same volume 








Unfair petition doe not ne ssarily 
ir i x right to 
I i word inh rs I 1 aris¢t 

rds rk »0Ols 
A 1 ar ! t 1 t ind are 
t } t XclUust\ ippropriatior any 
Mr existence is right rction de 
pends upon tl { fa wi r what 
W lone in any special ca tends to pass off 
xoods of one man as being those of an 
other, or tends to deprive any his rights 
This is the only substantia distinction be 
tween cases of unfair competition, or passing 
off actions as they ar tilled in England, and 
cases of infringement of trad arks 


This subject is so large and far-reaching 
that we can touch upon it here only in the 
most general way, and as incidental only 
to the question of trade-marks 

Unfair competition, so far as trade-marks 
are concerned, may take various forms, the 
most common of which are discussed in the 
following. 

Plain Bare-faced Theft of Trade-marks. 

In certain lines of business, notably the 
liquor, wine and cigar trades, this sort of 
infringement is very common and organi- 
zations of houses dealing in these products 
have been forced to cheek it Many States 
have enacted laws making the counter- 
feiting of a labor or a trade-mark a penal 
offense. Under the Federal law, infringe- 
ment is not a penal offense, and only civil 
actions may be brought under this statute 

One of the most interesting cases of the 
adoption of a trade-name belonging to an- 
other that has appeared in the Federal 
courts is that of Wolf Bros. v. Hamilton 
Brown Shoe Company (165 Federal Rep., 


$13 Wolf Bros., shoe manufacturers of 
} 


Cincinnati, had established a common law 


right to the use of the name ‘ American 
Girl” as applied to shoes. This mark is not 
registrable, as it is both geographical and 
descriptive The plaintiff has used the 
mark continuously since 1896. In con- 
nection with the wording, there is a lady's 
head and the phrase: “‘A shoe as good as 
its name.’ Certain styles are designated 
by numerals, such as 404, 408 and 397 
The defendant, a St. Louis company, began 
to use in 1900 as a trade-mark for shoes, 
the words *‘ American Lady,” with a lady's 
picture. Later on they advertised ** Ameri- 
ean Lady” shoes with the phrases ‘With 
the character of the woman” and “The 


shoe deserves its name.’" The numbers | 


used by the complainant in designating 
styles were also taken by the defendant 
The defendant, one of the largest shoe 
manufacturers in the country, advertised 
the “‘American Lady” shoe extensively, 
spending more than one hundred thousand 
dollars in publicity after suit had been 


brought by the complainant. On trial of 


the complainant's suit for damages, brought 
before the U. S. Cireuit Court, the defend- 
ant’s treasurer testified that objection to 
use of the name had been formally made by 


nificant as something of a joke, and had 


paid no attention to it. The only differ- | 


ence is the use of “Lady” in the defen- 


dant’s mark instead of “Girl; the two 
being in all other respects essentially the 
same. Judgment was awarded the com- 
plainant. The defendant was forbidden to 
use the “‘American Lady" mark, and was 


ordered to turn over to the complainant | 
all profits since the suit begun 
| 


(To be continucd,) 





PATENTED INVENTIONS. 


columns are open to all patentees 
arrangement 
Terms on application to the 


Electrical Devices. 
EXTERMINATOR. 


Chis exterminator is simple and 
































SPROUTS OR GROWTH DESTROYER. 


Of General Interest, 


eases when placed upon counters of the store, 
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DERE 


the complainant in 1901, but that he had | 
considered a protest from a source so insig- | either the front or baek and articles on the 


case in place thereon. 


for use in shingling roofs, and 
localities where it is desired to 
off a series of parallel lines. 
marked off across a surface by operat 
ing on one side only of the surface 





|  — 
operated from a distance, and the marking 
line changed from one location te Another 
without making trips across the marked sur 
face in order to regulate or actuate the device 

ICE CREAM FREEZER.—H. Jurgens, 429 
Fifteenth St., Denver, Col. The intention here 
is te provide a stationary can into which th 
cream may be fed continually without inter. 
rupting the operation of the movable Parts, 
and further to provide in addition to the ord). 
nary form of dasher and agitator for the ice 
and bran. 


Pertaining to Vehicles, 

REBOUND SNUBBER CLAUDE H. Fostep, 
1407 E. 40th St.. Cleveland, Ohio This de 
vice prevents breakage and excessive rebound. 
ing of automobile springs. The circular bage is 
divided into halves, A being clamped to the 
frame of the car and B being movable, support. 
ed on a stud in the casting A by a sleeve, 
around which is a coil spring (. This two. 
piece base is encircled by four coils of Balaty 
belting D faced with a flexible metal bang z, 
which is firmly fastened at end A; the whole 














REBOUND SNUBBER. 


being inclosed in a_ dust-proof steel cage 
Springs move downward uninterruptedly, bat 
excessive upward movement is retarded by 
friction and the car is kept from excessive 
swinging up and down The device shown 


herewith is now in general use 

FOUR WHEEL DRIVE.—F. P Bereémay 
and H. CLarke, Cherokee, Okla., care of 8. B 
Roth, Cherokee, Okla. This invention is an 
improvement in four wheel drive mechanism, 
and has for its object the provision of a sim 
ple mechanism by means of which power may 
be applied directly to each of the wheels of 
la vehicle, without interfering with the turning 
of the vehicle 


TRACTION WHEEL.—J. Bearp, Veterans 
Home, Laytonville, Cal This invention re 
fers to wheels for use with road locomotives, 
traction engines, agricultural implements, ete, 
and more particularly to a wheel of the above 





_| class, which comprises a revoluble rim having 


radially movable feet, a series of freely mor 
able guide rollers adapted to be engaged by the 
| feet, and arranged to permit a plurality of the 
feet to come into contact simultaneously with 
the ground. 

SPRING WHEEL.—G. Dorrret, 2316 E 
27th St., Fruitvale, Oakland, Cal. This wheel 
employs two elements, one’ movable relatively 
to the other, and one of these elements com 
prising a hub and a bearing ring rigid rele 
tively to each other and spaced concentrically 
apart; the other comprising two annular mem 
bers concentric to each other and also spaced 
apart and acting as a unit, and spring com 
nections of various kinds from one of these 
elements to the other. 
| Nore.—Copies of any of these patents will 
be furnished by the ScientTiric AMERICAN fo? 
ten cents each. Please state the name of the 
patentee, title of the invention, and date of 
this paper 








We wish to call attention to the fact that 
|}we are in a position to render competent set 
| vices in every branch of patent or trade-mark 
| work. Our staff is composed of mechanical, 
electrical and chemical experts, thoroughly 
| trained to prepare and prosecute all patent 
| applications, irrespective of the complex nature 
jof the subject matter involved, or of the spe 


By using glass in tie construction, the | cialized, technical, or scientific knowledge Te 


| quired therefor. 

We are prepared to render opinions as @ 
| validity or infringement of patents, or with 
} 


ones~on account of the transparent nature of |regard to conflicts arising in trade-mark and 
The engraving | unfair competition matters 


We also have associates throughout the 
world, who assist in the prosecution of patent 
and trade-mark applications filed in all cou® 
tries foreign to the United States. 

Munn & Co., 
Patent Attorneys, 
361 Broadway, 
New York, N. % 


Branch Office : 
625 F Street. N. W., 
Washington, D. C. 
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PATENT ATTORNEYS 


PATENTS 


If you have an_ invention which you wish to 
patent you can w rite fully and freely to Munn 
& Co. for advice in regard to the best way of 
obtaining protection. Please send sketches ora 
model of your invention and a description of 
the device, explaining its operation. 


All communications are strictly confidential. 
Our vast practice, extending over a period of 
more than sixty years, enables us in many cases 
to advise in regard to patentability without any 
expense to the client. Our Hand Book on Patents 
is sent free on request. This explains our 
methods, terms, etc., in regard to PATENTS, 
TRADE MARKS, FOREIGN PATENTS, ete. 


All patents secured through us are described 
without cost to the patentee in the SCIENTIFIC 


AMERICAN 


MUNN & COMPANY 


361 BROADWAY, NEW YORK 
Branch Office, 625 F Street, Washington, D. C. 

















Classified Advertisements 


Advertising in this column is 75 cents a line. No 
less than four nor more than 12 lines ac aE , Count 
seven words to the line. Ali orders must be accom- 

ied by a remittance. 


AGENTS WANTED 





AGENTS—One cent invested in a Postal Card 
will bring you a $35 to $60 a week proposition. For 
further’ particulars communicate with American 


Aluminum Co., Div. 1029, Lemont, Ill. 
AGENTS 
as good broom 
agents. Guaranteed. 
Grand Avenue, Chicago. 


FREE SAMPLE goes with the first letter. Some- 
thing new. Every firm wants it. Orders from $1.00 
to $100.00. Nice pleasant business. 
everywhere. Write for free sample. 
Co., 438 N. Clark, Chicago. 


ARCHITECTS AND BUILDING 


WANTED.— Manufacturers of new 
for the building line who wish to introduce them 
in Southern California to communicate with A. de 
Rehbinder, 624 Citizens’ Nat'l Bank Bldg., Los 
Angeles, Cal 


AUTOMOBILES AND MOTORCYCLES 


AUTOMOBILES, $50.00 up: 
up; guaranteed for one year, shipped freight prepaid. 
Largest list and lowest prices in the world. King, 
215 West 125th 


New Fiber Home Broom; costs same 
outlasts four. Sold only by 
Hilker Mop Co., 1210 


Metallic Mfg. 


Automobile Broker, Dept, 8. A., 
Street, New York City. 


BUSINESS OPPORTUNITIES 


I HAVE some capital and a great deal of prac- | 


tical experience to pot into a good mail order 
article or plan Will buy or take partnership. 
— 502, The Windsor Apartments, Washing- 
ton, Cc. 


WILL FINANCE the manufacture and sale of 
invention or secret formula of proven merit and 
basic patent claims Must have broad market 
possibilities with large margin of profit 

ndence confidential. References exchanged. A. 

Blanton, 304 First National Bank Buildi: 1g, 
Cincinnati, Ohio 


MACHINE WORK WANTED 


LIGHT MANUFACTURING 
pattern work; screw machine and 
& specialty. G. W. Bulley, 
Street, Chicago, Ill 


NOVELTIES 


HAVE YOU any Electrical Novelty to place on 
the European market? Do you require a perfectly 
seutpned mechanical shop to set it? 

ociete Francaise de Telephonie Privee (anciens 
nls Kusnick). 12, ruedu Mont-Thabor, 
a. who already has an exceedingly large cli- 


machine and 
turret 


4110 South Halsted 





SALESMEN WANTED 


Local or Traveling Salesmen making small 
towns, to handle new, attractive, pocket sideline. 
Quick shipments, prompt commissions, no collect- 
ing. Peerless Mfg. Co., 216 Sigel St., Chicago 


PATENTS FOR SALE 


NEW MOTOR; applies power to rim of drive 
wheel. No fly wheels, batteries nor wires. Less 
delicate parts; cheaper to make; more power for 
the same cost and weight than any other gasoline 


motor. Great for autos, flying machines, boats, 
ete. Pat. No. 1,010,393. Sale or royalty. C. 8. 
Langton, 524 W. Main St., Olney, III. 
MISCELLANEOUS 
EAIODEL AND FINE CLOCK TRAIN WORK. 
timates given. Work done by the hour - by 
 ~  S Waltham Clock Company, Waltham, 





INQUI RY COLUMN 


t Inquiry No. 9267. Wanted addresses of manu- 
acturers of metal specialties in connection with 
Diate or window glass 
inquiry No. 9272. Wanted names and addresses 
of engravers and mounters of fine quatity maps 
or plans of large cities. Large order. 
* Inquiry No. 9273 Wanted to buy a globe for 
Parlor fountain, working on the Heron system. 
up neuiry No. 9274. Wanted the name of a man- 
b actirer of a machine to make cushion covers 
or fruit crates 
Inquiry No. 9275. Wanted name and address 
Manufacturer of stock patterns of platen job 
Printing presses 


vor nauiry No. 9276. Wanted a household con- 
= and necessity which can be retailed at a 


wae at a price of from $1.00 to $2.00. 
No. 9277. Wanted a machi e for pack- 
ing mal atteries 7 


Inquiry No. 9278. Want my! . machine for sep- 
erating crab meat from the » 


Inquiry No. 9279. W be 
ding asbestos bo. ed. tet a ‘auton for shred. 


or aeatr ime. 9280. Wanted names and addresses 
rers 
and teddy eer of machinery for stuffing doils 


I No. 928 7 
r 1. Wanted to buy machiner 
tor Heading walnuts and J aged nuts y . 
of nquiry No. 9282. Wanted name and address 


aenufacturer of coin-controlled gasoline-dis- 

Mg tanks for ney use. 
de a juiry No. 9283 nted name and address of 
in powdered Os ocos and Kola nuts in bulk. 





Big demand | 


| 
appliances 


Motorcycles, $20.00 | 


| ture, 


Corres- | 


lathe | 


If so reply | 








Curious Megalithic Monuments of 





France 
(Concluded from page 180.) 
The dolmens and roofed alleys of 
France appear in two forms; either en- 
tirely uncovered, or covered partly or | 


wholly by mounds composed of stones, 0 

earth, or of alternate layers of ~ ei 
Sometimes the base of the mound is sur- | 
rounded by a circle of stones to keep the | 
mass of earth in place. The orientation 
of these monuments is very variable. The 
entrance may be directed toward any 
point of the horizon, although according 
to M. Cartailhac it faces the east in the} 
majority of southern dolmens. A flat 


stone, sometimes provided with a circu-| 
lar, oval or rectangular appature, served 


as a door and protected the tomb from 
violation. 
To these prehistoric 


monuments are at-| 


tached legends and superstitions which | 


are reflected in the popular names of the 


monuments, Fairies’s Rock, Devil's Stone, 
Giant’s Tomb, ete. The Celts and Gauls, 
impressed by the huge size of the dol- 


mens and menhirs erected by their prede- 
their construction to 

| 
subsequent | 


cessors, ascribed 
gods and at a 
period the Gallo-Romans saw in them the 
of Saints. In Gargantua’s 
Saint Martin’s 
found rem- 


heroes, and 
intervention 
Tooth, Gargantua’s Quoit, 
Stone, and others, 
nants of the old rocks, of 
which traces are preserved in all Pagan 
Even Christianity failed to} 
to which the rural 


may be 


} you 


worship of 


religions. 
eradicate these beliefs, 


population of Gaul long remained faith 
ful. 

These megalithic monuments must not 
be confounded with natural stone monu- 


|ments, especially the rocking stones, 
which can be set into oscillation by a 
ltouch of the finger. Fig. 2 shows one of| 


which is situated near Bous- 
to old-time opinion, 
freaks of na-| 
intervention. 


these stones, 
Contrary 
rocking stones are simply 
involving no human 

A menhir is a crude monolithic pillar, 
a straight row of menhirs is called a col- 
of menhirs is called a} 


sac. these 


onnade and a ring 


cromlech. According to M. A. de Mor-| 
tillet the whole number of French men- 
hirs, including those of the colonnades 


and cromlechs, is. 6,192. The distribution | 
of the menhirs does not correspond to that 
of the dolmens. Both aboun] in Brittany, 
but few menhirs are found in the south- 
ern departments which are rich in dol- 
mens. 

The 
han), 
is the 
nately 
overthrown, 
ning, and pieces, 
of which are the 
The original weight of the menhir is esti- 
mated by some writers at 250 tons, by 
others at 347 tons. At all this 
was the highest The 
second in rank, that of Plésidy (Cétes- 
du-Nerd) is only about 37 feet high. A 
meunir of about 36 feet stands at Plouar- 
zel (Finistére) and 34 feet at 
Louargat (Cétes-du-Nord). The remain- 
ing menhirs of Brittany range from 16 to 
30 feet in height. Those of Lampary 
(Fig. 4) and Chénat (Fig. 1), represent the 


menhir of Locmariaquer ( Morbi- 
which attains the height of 67 feet, 
most remarkable of all. Unfortu- 
this colossal needle of granite was 
probably by a stroke of light- 
into four 
lying on ground. 


broken five 


now 


events, 


menhir in France. 


one of 


average dimensions. The menhirs of 
southern and central France are much 
smaller. That of Davayat, the tallest in 


| health. 





15 feet high. 
which these monuments | 
mystery. 

primitive 
erected in 


Auvergne, is only about 
The purpose for 
were erected is still a Some | 


regard 


archeologists them as 
idols, 
commemoration of great historical events. 
It is quite possible that different men- 
hirs were erected for very different pur- 
poses. The gigantic needle of Loemaria- 
quer and the little menhir of six or ten 
feet in height have little in common with 
each other. of the menhirs may 
be simple boundary marks, which 
no religious significance. 

The large menhirs, however, are prob- 
ably religious monuments. The 
practices which have grown up around 
them in the course of ages, and which | 
still prevail in some districts, are sur- 
vivals of ancient religious rites. After 


others as monuments 


Some 
have 


strange 








“‘I Must Have Help 
for My Nerves’”’ 


OW often have overwrought men and women 
given expression to this same thought—when 
passed over the line of safety. 


their nerves have 


The nervous system is a law unto itself. 
most faithful, untiring aid—when the nerves are in 
But when it becomes exhausted and over- 
taxed—the entire bodily organization is thrown out 
of gear—and indigestion, sleeplessness and a lower- 
ing of mental efficiency are logical results of this 


exhaustion and overtax. 


Nerves have a hunger peculiar to themselves—a 
hunger for the food that enables them to stand-up 
When this food is 
lacking—due to illness, worry or ill health—the lack 
must be made good, if the nerves are to be restored 


under the stress of daily life. 


to health. 


Nerve hunger can be met in but one way—by nerve 

Sanatogen furnishes that food in its scientific combi- 
nation of glycero-phosphate and purest albumen—real vital- 
that rebuild the broken-down nerve cells. In 
its action it is easy and grateful—going direct to the crucial 
the nerves —where it is greedily absorbed and 
begins its splendid reconstructive work of restoring natural 


food. 


izing agents 


point of trouble 


strength and vigor. 

And when you remember that 
15,000 physicians have enthusiastically 
endorsed Sanatogen—over their signa- 
ture—that a multitude of famous men 
and women have recorded the lasting 
benefits they have derived—it is likely 
will understand why it stands 
so high in the estimation of nerve 
sufferers. 


Write fora Free Copy of 
“Our Nerves of Tomorrow” 


cian author, beautifully illus 
trated, which tells interesting 
things about your nervous facts which 
vitally affect your well-being and which therefore 
you ought to know This book also tells the 
of Sanatogen convincingly, from the point 
of view of a physician, but so that any layman 
can understand it 


The work of a phys 


you some really 


system. 


story 


Sanatogen is sold in three sizes, 


$1.00, $1.90, $3.60 


Ga Sanatogen from your druggist if not ob- 
tainable from him, sent upon receipt of price by 


THE BAUER CHEMICAL CO. 
28-G Irving Place New York City 





















































Sir G. Parker, M. P. 

The eminent novelist - statesman, 

writes from London : 

* Sanatogen is to my mind a truce 
food-tonic, feeding the nerves, in 
creasing the energy and giving fresh 
vigor to the overworked body and 
mind.’ 

Prof. C. von Noorden, 

of Vienna University, writes: 

“*Sanatogen is of special value in 

various forms of anamia and 

general debility, It is an excellent 
albuminous preparation."* 
John Burroughs, 

The distinguished 

author, writes 


It isa 
naturalist and 


“IT am sure I have been greatly 
benefitted by Sanatogen My sleep 
is fifty per cent. better than it was 
one year ago, and my mind and 
strength are much improved."’ 


Charles D. Sigsbee, 
Rear Admiral 
“ After a thorough trial of Sanato- 

gen, I am convinced of its merits as 

a food and tonic."’ 

Arnold Bennett, 


The famous novelist, writes. 


5. Navy, writes: 


** The tonic effect of Sanatogen on 
me is simply wonderful.’’ 


Sanatogen will 
ive him the 
elp he needs 





| re BUSINESS 
ncorporate : se ARIZONA 
Laws the most liberal. Expense the least. Hold meetin, 

transact business any where. - By-laws, ont Seas or 


making stock full-paid for cas’ 
President Stoddard, FORMER SECRETARY OF J OF AitWONA, 
resident agent for many thousand companies. Reference: 


Any bank in Arizona. 


STODDARD INCORPORATING COMPANY, Box 8000 





PHOENIX, ARIZONA 





derby, can positively 


face and figure. 


behind this guarantee. 


The new Fall styles 


Prices, $3, $4 and $5. At 
he cannot sua, 
Style Book 


direct from factory if you 


and we will fi 
~— 


The man who wears one of the 
new von Gal made Hats for 
Fall, whether it be soft hat or 
rest 
cannot be better hatted. 


In style, quality, workmanship, finish and fit, 

these hats are the highest embodiment of 
hat design and skill in manufacture. 
your dealer to show youa von Gal made Hat. 
You are sure to find a style that suits your 
He will guarantee you satis- 
faction in fit, material and style, and we stand 


include the smartest and 
latest rough, scratch and bright finish effects. 
vr dealer's, or if 


you, write for Fall and Winter 
fill your order 



































Nulite Portable Parlor Lamp 


The cheapest, » heat and asert Goats Sieh ob 
and burns 


dulblcummuse Makes 
its own gas; C.P. 5 hours for | cent, Can 
be used anyw’ wees wah enating 


in price. ‘ eee wate he new = 
chusive feat 
NATIONAL STAMPING a ace WORKS 
412 S. Clinton Street, Chicago 








“CORRECT 
STYLES 
FOR ME. 























assured that he 








Ask 












































style 
and give hat size, your height, weight and 
waist measure. Add 25c to cover expressage. 


We are Makers of the ees Celebrated $3 Hat 


_ Fone” 
Ontario, Canada 
Straw Hat 
Belen iu aWES.V0. 
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No hill too steep 
No sand too deep 


T 
: Unsurpassed at any price—in | 
} comfort, riding ease and silence. |} 















The “Olympic” rated below) $1500 
i k 4'4x4"%4) motor; 34x4 } 
A " a f } 
i t tering} black 
| equipped 
} @ y equips 
| 1! “Majestic,” $18 —~$5 H. P., long 
' $* ox vt tire ! 
| pe ring 
ght Complet pped 


JACKSON AUTOMOBILE CO. 
1316 East Main St. 
Jackson, Mich. 








It affords increased power 
i t — 
oil you use regularly und fori 


International Acheson Graphite Co. 
Niagara Falls, N. Y. 


tle L458 





mc re powe 
* three ragines im ome 
—f% aranteed 10 

tr g days iree 


Z tnal Sead for catelag 
BE ists Lagine Ce., 52 Mullet St., Betrelt, Miem 


EPICYCLIC TRAINS, which play an important 
part in toothed gearing, are ably described in Scientific 
American Supplement 1524. Price 10 cents. For 
sale by Munn & Co., In 


Grand Book Catalog. 


igs Parlor Tricks ¢ 


MARTINKA & CO., Manufacturers, 493 Sixth Avence, New York 


WE MANUFACTURE FOR YOU 


Ne sveities ar ws Spee patties of ell kinds by contract. Expert 
ptior ry uomuen ’rices reasonable 


, and all newsdealers 


Magical Apparatus 


Over 
atalog Fret 


cugray 


AJAX HARDWARE mr 0., 1191 “MILITARY ROAD, BUFFALO, N. Y. 


yu BRICATES**72 
ANYTHING *?2v;" 


118-124 North Cttnten oh 


CHBESLVACO RUNSSTLUSA 


Experimental & Model Work 


Circular and Advice Free 


Wm. Gardam & Son, 82-86 Park Place, N. Y. 





Learn Watchmaking | 


thoroughly in as many months as it 

joes away with tedious appren- 
arned while studying Positions 
Send for catalog 


teach t 
ft RF. Look et 
Money 
Easy 


ST. LOUIS: _WATCHMAKING SCHOOL, St. 


ticeshiy 
secured terms 


Louis, Missoari 





Cuwl pote 


is for 3-in-One—the perfect bicycle oil. It oils the 
bearings exactly right and makes them run about 100 
times easier. 3-in-One won't collect dirt, gum and 
hurt your wheeis like inferior greasy oils. 3-m-One 
cleans and polishes all metal parts, and absoiutely 
prevents rust. 

Always use 2-in-One on every part of your gun, 
Every gunner will tell you 
Try 3-in-One also on your 

hing reel, golf clubs, scroll 
saw, camera, printing press, magic lantern and every 
tool ia your tool chest. A few drops of 3-in-One will 
preserve and keep pliable your catcher’s gloves; also 


prevent rust om your mask. 
FREE— sample and the helpful 3-in-One 
Dictionary. Both free to live boys. 


Get yours sew! 


}4n-One is sold at all drug, grocery and general 
stores, in 3-size bottles: 10c, 25c, 50c. 


3-in-One Oil Co. 


42 AZB Brosdway, New York City 


just like any sportsman. 
s the only oil on earth 
ice and roller skates, fi 


Write this very day for a ge nerous free 








You mix it with the 





ithe introduction of Christianity into 
| Gaul, the missionaries, not daring to over 
throw these ancient sacred stones, sur 
mounted or marked some of them with 


Crosses 
The 
those of Ca 


celebrated colonnades 
(Morbihan), 


from 


most 
rnac 


a length of 19 miles east to west 


They 
arated by 


re distributed in three groups, sep 


vacant and 


of 


Kerlescan. 


SpMiCces, 
of 
The 


by the names the villages 


Kermarie and 


group comprises 1,169 menhirs, 


colonnades and circle 


The 


arranged in ten rows, 


in eleven 


| cromlech Kemarie group 
} 9S2 menhirs 
579 menhirs, 
the 


of ¢ 


Kerlescan group contains 


39 and 
North 


colonnades, 


cromlech 
1S 


extensive 


which form a 


are arranged in rows. ‘ar 


hac are 
of 
covering 
The 


etc., 


arranged in 
of 
Piouharnel, 


1120 menhirs 


an area 6.900 by 210 


colonnades of 
smaller 


are much 


In other s cromlechs are found iso 
lated 


and 


place 
connected with 
The 
this category 
Er-Li (Morbihan). 


cromlechs are tangent 


and not 


avenues most typical monu 
the twin crom 


The 
to each other, 


ments of 
of 


are 


lechs nic 


one 





is now partly covered by the 
tide. The of the imper 


varies ISO to 197 


seu, 


at low diameter 
fect 
The 


pieces of crude 


from 
polished 


pottery, 


circles 


humerous stone 


granite 


and primitive tools found in this vicinity 


indicate that these ¢ 


than the retention 
Many 


regard 


other purpose 


funeral mounds hypotheses 


been formed in to the 
Are 
sacrifice, 


The 


colonnades and cromlechs they 


the 


the 


temples of sun, places of 


commemorative monuments? study 





compare these remarkable 


ruins, without indulging in fantastic con 


jeetures 


Smoke, the Destroyer 
(Concluded from page 181.) 
soiled much 


than 


draperies and paper are 


quickly smoky city else 


If 


walls, 


more in i 


where light is used in covering 
the 
}months and 


it 


paper 


it must be cleaned every six 


new paper put on every 


half 


year 


keep looking only as well as 


to 
}one would wish. 
The 
rendering 


| The 


acid in the soot attacks draperies, 


in a short time. 


useless 


of 


them 


wear cleaning materially 
life. 


is not as marked because clean- 


extra 


| shortens the On interior painting 
| the effect 

| ing is done a 
But the 


| 
oa 
| 


bout every 
of 


outside 


problem interior 


keeping the of a_ building 


clean is a problem, indeed, and next to an 


impossibility in some smoky places. 
statement has been made to me by a num- 
of painters that they have done 
as bad after 
did before they 


certainly destroys 


} ber jobs 


which looked really two or 


three days as they were 


painted Soot 
value of paint very quickly. The 
it to the 
of course, dependent upon the 
the the color of 
the The 


required keep 


wsthetic 


time which takes accomplish 
pollution is, 
of 


paint, 


in air, 


tar 


soot 
the 
f paintings 


amount 
the 
number ¢ 
the 


ete. 


to 


in 


soot, 


same building as presentable as in a 


smoke free city will naturally great 


ly. 4 


vary 


‘ases can be cited where it is neces- 


four times as often 
In 
cities the 

doubled. 


sary to paint three or 


as would be required for 
the 
amount 


protection. 
majority of cases in smoky 
of painting 
Sometimes it the 
the tar the build 
ing before applying the next coat of paint. 
This the 
often making necessary two coats in place 
for a After the 
received to twelve coats it 
is customary to burn off the paint. This 
is an additional expense and likewise en 
dangers the house by fire. The action of 
soot on the wearing qualities of the paint 
also depends on many factors involving 
the chemical composition of the paint and 
the soot. The soot may be acid, neutral 


is probably 
to 
wash 


is necessary 


to 


remove 


soot 


washing also removes paint, 


of one proper covering. 


wood has ten 





which extend 


designated 
Ménec 
Ménee 
arranged 
or 
contains 
and the 
of 


rest 


consisting 
10 lines and 
feet. 
Peumarch, 


colonnades 


two 
and 


evell 


feet. 
hatchets, 


millstones 


omlechs served some 

of 
have 
purpose of 


of their architecture and of the traditions 
attached to them will possibly solve the 
problem some day, but at present serious 
archwologists are content to Classify and 


prehistoric 


| tissues 
| quantity of energy which may be consid 


form 


so often anyway. | 


decoration 


The 


| food. 
| chemical products. 
the | 





or Places 


reality a 


even slightly alkaline. are 


the 
coating, 


known where soot in ts aS 


a protective and this is probably 


the case for the most part. Others claim 


| that it 


destroying 


surface, 
it 


is corrosive to the paint 
rendering 
This 
probably true in those cases where the coal 


the gloss and 


much more easily weathered. is 


burned contains a lot of sulphur 


is consequently very strongly acid. 


soot 

Feeding the Body With Electricity | 
T the 
held 


brought out 
that the electric 


Advancement Congress, 
Prof. 


startling 


Science 
rgonié 
fact 
current can serve to some 
of for 
Should this idea be car- 

it 
taking 


Bordeaux, se 


the 


ut 
somewhat 
extent in the place nourishment 
the 


ried 


human body. 
to fullest 


to dispense 


its limits may be 


food 
minutes 


y* s- 


sible with and 


simply remain for a few in a 


high-frequency electric cage so as to bave 


the body saturated with what might be 


called 


accurate 


nourishment, in more 


the 


electrical or 


language electric 


act to restore energy to the human me 


in a manner which is analogous to 
effect of food. When high frequency cur- 
rents first began to be used, as Prof. Ber 


it shown by IT)'Arsonval 


could set 


gonié was 
that 


effects in the 


SUVs, 


these up very striking heat 
organism, so that 
heated. 


no other 


the human 
Owing to their 
effect 


body is internally 


harmless action, 


velopment of heat is produced. The liver, | 
heart or brain can receive the high-fre-| 
queney currents without any bad effect 
upon their working. Thus the ¢urrent can 
supply as large an amount of energy as 
is desired to the human body, provided 
the heat is not brought too high so as to 
cause death of the protoplasm as occurs 


in Dr. Doyen’s electro-coagulation method. 


But it is not hard to keep within the prop- 
With 


weakened 


er limits, and no danger need occur 


organisms which on 
of 


for 


some are 


their being deprived of nour 


the 


account 


ishment any cause, general tem- 


perature mays become lowered even by two 
degrees. A person can thus lose a quan- 
tity of heat which is represented by one 
twelfth of the daily ration of that organ- 
ism. It is, therefore, a wonderful result 
to make up for this deficit without calling 
upon the digestive organs and without 


also without 
the blood 


of sending a 


increasing one’s daily ration, 
drugs into or| 


introducing any 


Electricity allows 
the 


low-tension 


living organism under 


and 


erable into the 
of 
currents, 


high-frequency 
and this action can be repeated 
He that in 
the Bordeaux 


needed. finds 


at 


as often is 


as 


experiments made col- 


and the 
} 


currents | 


| South Bend Machine Tool Co., 421 Madison St., 


than e-| go.400 6 1-2" drop torged steet 





| 400. But if you can’t get it 








overworked enfeebled 


the 


lege, or persons, 
showed that the 
of the 


overwork. | 


anemics and like, 
caused a toning | 
abolished 


Force reappeared and he found a consid- 


current up 


Sy S- 
tem and stomach 
weight. Commenting 
that thought 
that chemistry would solve the problem of | 
that 


erable gain in on 


this, he remarks we once 


and we could be nourished by | 
But this does not ap-| 
pear to be realized even in this age fee 
will now 
failed, | 


be 


progress. Perhaps electricity be | 


in where chemistry 


will 


to come 
the future 
fed. 


able 


and in elec- | 


trically 


ages we 


Military Aviation Abroad 
By the Paris Correspondent of the 
Scientific American 


BERLIN correspondent of the Paris 
daily journals states that Prince} 
Henry of Prussia is engaged upon an} 


aerial mitrailleuse which is being worked | 
with in secret, but some of the details are| 
at The 
mounted upon an aeroplane so that it can 


known present. mitrailleuse is 
be aimed directly by the movement of the 
latter, being placed in front of the pilot’s 
upon the framework. It is thus 
aimed by raising or lowering the 
plane as a whole by using the rudder, and 
a side displacement is secured in a like 
manner. A single pilot thus serves for 
flying as well as firing, and the recoil 
takes place always according to the direc- 
tion of flight so that there is no danger of 
ecapsizing. It appears that this is the 


seat 


aero- 
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F they can make great steam 
boilers, vast water supply sys- 
tems and pipe ¥ oil that 
won't eak, wh re they make 

four itain per that w wt ak? 
They ca George S. Parker, of 
Janesville Wis in, makes them. 
Mr. Parker f i out that ink 
i tube of an 





always Stays in 
ordinary fountain pen, eve 
point + 4 in your p< ocket. 
all run down 

The air in 
your bx ly a 


through 
blows the 


*n when 
It won’t 


the pen gets warm from 

i expands — expands 
the inky feed tube. It 
ink up with it—up and 
out all over the writing end of the 
pen, to smear your fingers when you 
remo ve cap to write. 

“Tf I can get that ink - wn out 
of the feed tube, my pen won’t leak,’ 
said Mr. P arke r. 

So he ¢ 
Goberrel.. 
lary Attraction. 


so44 


aaa 


s feed tube to touch 

Th at to yuch creates Capil- 
And Capillary At 
traction sucks the ink down out of 
the fee d tube before the e xp anding 
air ascends. thing but air 
Seen the end of a P ayy 

The curved feed tube is called the 
Lucky Curve. Capillary Attraction 
is the force in N ature that makes a 
blotter suck ir 

Parker ey write fine — never 
hitching, skipping, blotting The 
14k pens are pointed with hard- 
est fa lium. Parker Spear Head Ink 
Controller makes ink iy »w velvety. 

Standard style Parker Lucky Curve 
Pens $1.50 to $250.00 according to 
size and ornamentation. 
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Parker Pen should leak 
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result of a programme which the German 
for 
aeroplanes 


has been engaged in following 
months past. Armored 
built and great attention is 
given to this point, although but little in- 
formation has transpired. It appears that 
the army the number of 
its pilots is much less than in France or 
Russia, and to counterbalance the in- 
feriority in the number of aeroplanes 
which can be put out, if this statement is 
to be believed, the army intends to make 
this up quality if quantity. 
Eight of the most experienced pilots are 
selected, and they 
planes which act 
for scouting like the 
flyers. The destroyers will be very rapid 
and will carry and other 
arms with ammunition. In order to make 
a quick flight they will be fitted with pow- 
erful motors of 130 or 140 horse-power, 
and to avoid shot 
far as 1,500 feet as experiments showed, 
they will have armor plated parts espe- 
cially around the pilots, motor, tanks, and 
The heavy 
shot 


army 
some 


are being 


recognizes that 


by not by 
will have special aero- 
as destroyers and not 
purposes enemy's 


mitrailleuses 


which might carry as 


armor is 
fired 
to the 
aeroplanes commence 


steering gear. 

enough to stand 
600 feet. According 
the enemy's 
reconnoiter the front of the 
Thereupon the armored 
its flight, and as it makes a higher speed 
of 70 or 8O miles an hour, while the enemy 
50 miles an hour, it reaches 
short pursuit to 
When this is done 
and is 


as close as 
programme, 
to 
German lines. 


aeroplane takes 


makes only 


him after a and seeks 
destroy the aeroplane. 
back to 
to begin another 
that the 


aeroplane is 


headquarters 
attack. 

information 

correct, 


it comes 
ready 
Admitting 
the 
may 
above 


about 
there 
exceptions to the 
hand, it is 
will 


armored 


be made some 
On 


German 


statements. 
claimed that the 
able to put out as many aeroplanes as the 
French, and should this be true, the addi- 
tion of the “destroyers” will give them an 
advantage, at for the time. How- 
it is stated that ordinary aeroplanes 


one 


army be 


least 
ever, 


will be_able to make as high a speed as 


the destroyers, so that they will be out 
of danger. The Russian army, in fact, 
ordered about 100 aeroplanes from the 
Paris Nieuport establishment about the 


these being of the two-| 


and will be used for scouting 
They are to make a speed of 
75 miles an hour, so that even should the 


first of the year, 
place type, 
purposes. 
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German aeroplanes have a slightly great- 
er speed, they not reach the enemy 
before he is ready to alight in a safe 
place. Again, the Russian army is also 
engaged in building aeroplane destroyers 
of a similar kind, and have or- 
dered a number of these from a 
construction firm. 


will 


already 
French 


Salving the Steamer “ Jose” 


(Concluded from page 178.) 


under the “Jose” was a long, tedious and 
difficult one, that of raising the vessel 


after the chains had been passed under it 
was far more delicate and required a 
great deal of skill based on long experi- 
ence in such work. The tension on the 
chains had to be regulated to a nicety so 
that each would bear its own share of the 
burden, and here is where the practice of 
years in wrecking showed itself. No in- 
struments were employed for testing the 


tension on the chains. Practical judg- 
ment and experience alone were used. 
To raise the wreck the pontoons were 


filled with water, sinking them as far as 
practicable, and at tide the slack of 
the chains was taken in and their tension 
adjusted. Then as the tide rose the pon- 
toons were pumped dry, and with the 
combined lift of the pontoons and the tide, 
the vessel was raised out of the pocket in 
which it had lain and was towed off. When 
it grounded the wreck was allowed to rest 
on the bottom at high tide, and at low 
tide the pontoons were filled again, the 
slack in the chains was taken up and then 
with the rising of the tide the pontoons 
were pumped dry and the vessel was 
lifted enough to carry it farther. This 
process was repeated until the decks were 
clear when the divers entered the vessel, 
and closed all the ports. Then the ship 


low 





was pumped clear of water and floated. 
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supreme, the best of all Vir- 
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Not a light claim in this day 
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spark control. 


You will bear witness that the 
been overstated. 


told to that thought, please, in considering what we 


shall say of this new car. 


Cadillac practice has progressively improved upon itself 


season after season. 

It has now reached a point, whi 
us in thinking that comparison of 
the Cadillac will hereafter confer a 
cars, rather than otherwise. 


For several years we have calmly observed the rapid 


rise of the Cadillac in public opinic 


Each year we have seen the little group of its equals in 


popular esteem narrowed down. 


Each year we have seen a higher and higher price 
named as the basis of comparison with the Cadillac. 


Cadillac case has never 
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Any car at any price which 
you choose to compare with 
this new Cadillac will be 


honored by the comparison 


) Long stroke engine. More power. Silent 


) chain-driven camshaft; enclosed valves; quiet engine. Longer 
wheelbase; larger tires; Electrical system of automatic crank- 
ing, lighting and ignition simplified and improved; automatic 

Numerous refinements of essential details. 





And we believe that basis of price comparison is about 


to vanish altogether. 


We believe that the last mental reservation is about to 


remove itself from the public mind. 


ch, we believe, warrants 
the choicest cars with 
distinction upon those 
international 


Nn. 


We ourselves have felt serenely sure for a long time 
that in point of real and substantial value the line of demar- 
cation between cars of highest price and the Cadillac was 
an imaginary line. 

We have felt that it was written in water, like the 
boundary lines in the ocean—and we feel 
that this new Cadillac will complete the process of so con- 
vincing the public. 


The advent of such a car at the Cadillac price is, of 





course, a matter of genuine moment; and you will be 
interested, therefore, in this news concerning it. 


A few of the improvements in the 1913 Cadillac 


LONG STROKE ENGINE: 4!" bore by 
5%" stroke, increasing the power of the always 
extraordinarily efficient Cadillac engine. This ampli- 
ficaton of power is especially observable at speeds 
from 12 to 35 miles an hour, dynamometer tests 
registering an increase of from 18 to 25 per cent 


SILENT CHAIN-DRIVEN cam shaft, also 
pump and generator shaft, replacing meshed gears, 
in conjunction with: 


ENCLOSED VALVES, and the superb work- 
manship throughout in which the Cadillac has always 
excelled, producing an engine which runs with 
unusual quietness 


CARBURETOR: A carburetor of marked effi- 
ciency and simplicity has been further simplified, 
now requiring but a single means of adjustment, 
removing from it to the greatest possible degree, the 
necessity of attention 





ENGINE 
cylinder 
enclosed va 







chain-driven cam shaft also 


radiat« tubular and plate type IG ON—See ‘Equipment 


LUBRIC ATION Automatic splash system, oil uniformly distributed 


CARBURETOR Special Cadillac design of maximum efficiency 
water jacketed Air adjustable from driver's seat. CLUTCH-—Con 


type. large. leather faced with special spring ring in fly wheel. TRANS- 
MISSION..Stiding gear, selective type, three speeds forward and 
reverse Chrome nickel steel gears, running on five Hess-Bright 


ball bearings; bearings oil tight CONTROL— Hand gear-chang 


lever and emergency brake lever at driver's right, inside the car 


Service br ake e foot lever Clutch, foot lever Throttle accelerator 
foot lever park and throttle levers at steering wheel Carburet 
sir adjustment rand lever under steering wheel DRIVE — Dire« 

shaft to bevel gears of special cut teeth to afford maximum strength 


rive shaft runs on Timken bearing. AXLES—Rear, Timken full 


loating type special alloy steel live axle shaft; Timken roller bear 
ina Front axle, drop forged | beam section with drop forged yokes 
spring perches, tie rod ends and roller bearing steering spindies. Front 
wheels fitted with Timken bearings BRAKES -One internal and 


external brake direct on wheels, 17-inch by 24-inch drums. Ex 


ceyytionaily easy in operation. Both equipped with equalizers. STEER 


ING GEAR -Cadillac patented worm and worm gear, sector type, 
adjustable is-inch steering wheei with walnut rim aluminum 
spider WHEEL BASE..120 inches. TIRES—36-inch by 44-inch 


Hartford or Morgan & Wright: demountable rims. SPRINGS 
Fron semni-< ip tical Rear, three-quarter platform FINIS 


Cadillac blue throughout, including wheels light striping, nickel 
STANDARD EQUIPMENT Cadillac mohair top, wind 
shield, Deleon patented electrical system embodying automatic crank- 
ing device leetric lights and ignition Automatic spark advance 
tributor ignition system. Gray & Davis lamps, espe- 

« Cadillac cars, black enamel with nickel trimmings 


trimmings 


Also Deleo dis 


clally desig 





Long etroke, 4‘4-inch bore by 5%-inch stroke; four- 

n sump and generator shaft, 

s. Five-bearing crankshaft Ho SE-POWER — 40-50 

Sossane W ater con per jac keted cylinders Centrifugal pump 
NITI 
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AUTOMATIC ELECTRIC CRANKING 
DEVICE, ELECTRIC LIGHTS, IGNITION: 
A vastly simplified and improved Delco system 
developed at the instigation of the Cadillac Company 
for Cadillac cars, the result of experience with the 
old system on twelve thousand 1912 models. 

While the old system demonstrated itself to be by 
far the most efficient for its —— that had ever 
been de -velope d, the Cadillac Company has evolved 
means of increasing that efficiency to as near the 100 
per cent point as any mechanical appliance could be. 
Among the simplifications are, the successful adop- 
tion of the single instead of double voltage system, 
thereby eliminating the controlling switch, the meter, 
much wiring and other parts. The meter is replaced 
by a voltage regulator which automatically governs 
the charging rate of the battery, reducing to an abso- 
lute minimum the attention required on the part of 
the user. The switches for starting, lighting and 
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two headlights. two side lights, tall light Hans gasoline gauge on 


das! horn; ‘full foot rail in tonneau; gobe rail: tire irons; set « 


except ci i Sneedometer. Warner. with electric light. 


= CADILLAC MOTOR CAR CO.., Detroit, Michigan 


tools lachuc iing pus ep and tire repair kit; -cocoa mat in all tonneaux 


ignition, the latter equipped with Yale lock, are more 
conveniently located. Lights are provided with fuses. 
These and other advantages will be enjoyed by users 
of the 1913 Cadillac. 

AUTOMATIC SPARK CONTROL: Reliev- 
ing the driver of the necessity of constant attention 
in order to secure the maximum results. 


LONGER WHEELBASE: The easy riding 
qualities of a car which has been regarded as the 
acme of luxury are accentuated by an increase in the 
length of the wheel base from 116 to 120 inches, 
and a corresponding increase in the length of rear 
springs. 

TIRES: Increased from 36x 4” to 36”’x4%", 
with the obvious advantages resulting therefrom. 
Demountable rims. 

EQUIPMENT: Cadillac top and windshield 


included. See specifications. 

































STYLES AND PRICES 





Standard Touring Car, five passenger . $1975.00 
Six passenger car m ne ° = a $2075.00 Roadster, four passenger $1975.00 
Phaeton, four passenger E ‘ ° dd ed oupe, four passenger ° ° . 2500.00 
Torpedo, four passenger . 1975. . seven p ° P 3250.00 


All prices are F. O. BI Detroit, including standard equipment. 














